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I. Introduction & Summary. 

The Natural Resources Defense Council (NRDC) appreciates this opportunity to comment 

upon the Food and Drug Administration’s (FDA’s) “Draft Study Report: Feasibility of Appropriate 

Methods of Informing Customers of the Contents of Bottled Water,” published at 65 Fed. Reg. 8718 

(February 22,200O). NRDC is pleased that FDA has issued the draft study, and is gratified that 

FDA has determined that there are certain methods that are feasible for informing customers about 

the contents of bottled water, including possibly bottled water labels. 

It is important that FDA honor the consumer’s “right to know” about drinking water, a 

concept that was central to Congress’ overhaul of the Safe Drinking Water Act (SDWA) in 1996, 

and that has repeatedly been embraced by President Clinton, Vice President Gore, and other 

Administration officials. As President Clinton stated in announcing EPA’s drinking water right to 

know report rules, “Thanks to these reports, contamination in the water will no longer be invisible 

to the eye. Families will see at a glance whether their drinking water is safe. When it is not, 

utilities will have a crystal clear incentive to clean it up.. . .” Remarks by the President at Safe 

Drinking Water Event (August 11, 1998). By the same logic, FDA should mandate labels that 

would assure that “contamination in the [bottled] water will no longer be invisible to the naked eye” 

of the consumer. FDA should assure families can to “see at a glance whether” their bottled water is 

safe, and that bottlers will have a “clear incentive to clean up” contaminated water. Bottle labels are 

the appropriate place for this information, because information on the label, at the point of purchase, 

is the point at which consumer decisions can best be informed and influenced. 

We are pleased that FDA concluded that “placing information on the label is an appropriate 

method of informing consumers about the contents of bottled water.” 65 Fed. Reg. at 8720. 
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However, we are deeply concerned with the credence FDA gives to certain of industry’s specious 

arguments that bottle labels cannot be used to assure consumers’ right to know about bottled water 

quality. FDA asserts-echoing the arguments of the industry-that labels cannot feasibly convey 

information on the contaminants in the water because “there is a potential economic burden of 

frequent label changes if the particular information that is placed on the label requires frequent label 

changes as a result of ongoing monitoring of contaminants.” 65 Fed. Reg. at 8722. This problem can 

easily be avoided if FDA requires only annually updated label information on contaminants found 

in the bottled water; this would align with the annual updates required for public water systems’ 

Consumer Confidence Reports (CCRs). If information on hardness, pH, and mineral profile 

(information of little or no health consequence or consumer interest) can be included on the label, as 

it already is on many bottles, information of contaminants of potential health concern certainly can 

be included as well. 

The bottled water industry’s other objection to label-based information-that it will lead to 

label clutter and confusion-also can be readily avoided. FDA can simply require that only certain 

key information be included on the label, with additional information available by other means (e.g. 

brochures at the point of sale, on the Internet, and via toll-free calls to bottlers). 

NRDC strongly believes that at a minimum, it is feasible for labels to include, and FDA 

should require that labels include: 

1. The level of any contaminant found in the water at a level in excess of a health goal (as defined 
below), plus the fluoride level and sodium level; 

2. The health goal and allowable level for such contaminants; 

3. A one-sentence, lay-person readable summary of the health effects associated with any 
contaminant found at a level in excess of a health goal; 

4. A statement as to whether the bottler was, for the previous calendar year, in compliance with 
state and FDA rules, and if not, what violations occurred; 
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5. A simplified statement of the EPAKDC criteria for bottled water that should be used by 
immunocompromised persons to avoid Cryptosporidium contamination, and whether the water 
meets those criteria; 

6. The specific source and treatment of the water; 

7. An FDA toll-free number for information (or EPA’s Drinking Water Hotline); 

8. The bottlers’ street address, web and email addresses. 

9. The date of bottling and an expiration date for the water. 

From NRDC’s extensive testing of over 1000 bottles of water, summarized in NRDC’s 1999 

Petition to FDA and the attached report Bottled Water: Pure Drink or Pure Hype? (hereby 

incorporated by reference herein), it is a very rare water that has more than one or two contaminants 

found at levels in excess of health goals, so label clutter should not be a problem if our 

recommendations are followed. We reiterate a question we asked in our previous comments: if 

bottled water truly is so pure, as FDA and bottlers continually assert, why would a simple listing of 

contaminants found at levels in excess of health goals be lengthy and clutter a label? 

II. Methods of Conveying Information to Consumers: The Label is Best, Though 
Additional Forms of Communication Mav Add to Effectiveness 

A. Consumers Want and Need Information on the Label 

As NRDC and several other environmental and consumer groups noted in our 1998 

comments to FDA in response to FDA’s November 12, 1997 Federal Register notice, 62 Fed. Reg. 

60721 (comments that NRDC hereby incorporates by reference), labels are the best way to reach 

consumers with information on bottled water contaminants, treatment, and source. It is through a 

review of labels that consumers get the most of their information about bottled water, and it is based 

upon information on the label that they make purchase decisions. Information that is only available 



through a web site or by making a phone call or writing to the bottler is unlikely to be useful to the 

vast majority of consumers. 

FDA notes in its study that some “comments indicated that historically there has been little 

consumer interest in information on the contents of bottled water.” 65 Fed. Reg. at 8720. To the 

contrary, as FDA should know in the wake of NRDC’s 1999 report and other occurrences (such as 

the events following the Perrier bottled water contamination incident), there is staggering public 

interest in the quality of bottled water. For example, after NRDC released its petition to FDA and 

findings in early 1999, there were over 1,000 TV and radio stories on the issue, and NRDC received 

well over 1.3 million “hits” on its website in the days following the release of the report. This is 

hardly evidence of trivial public interest in the issue. Consumers Union, National Consumers 

League, and Consumer Federation of America, the three biggest consumer organizations in the 

nation representing millions of members, urged FDA to require disclosure of information on the 

contaminants in bottled water on the label in 1998 comments to FDA (see attached). Again, this is a 

strong indication of consumer demand for this type of information on the bottled water label. 

B. It is Entirely Feasible to Include Information on Bottled Water on the Label 

FDA suggests several reasons that it may be infeasible to include “all” CCR information on 

bottled water contents on the label. This is a straw man, however, because to NRDC’s knowledge, 

no one was suggesting that labels include “all” information required to be included in the CCR on 

the label. 

Each further argument that summary information on bottled water quality cannot feasibly be 

included on the label cannot withstand scrutiny. FDA admits that the “average cost of making a 

label change for firms in this industry [is] $2,200 to $17,900, depending on the complexity of the 
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label change” and certain other factors-not exactly a staggering blow to the $4,000,000,000.00 US 

bottled water industry. This is a cost that obviously can be absorbed by the irnmensely profitable 

bottled water industry; if the smallest tap water utilities can do it, so can for-profit bottlers. 

Furthermore, FDA says it has “concerns about the economic feasibility of placing 

information on a label that has the potential to change on a frequent basis as a result of ongoing 

monitoring that is required” under FDA rules. Id. at 8720. However, this result is easily avoided by - 

merely requiring bottlers to update their labels with information on contaminants found once a 

E-as is now required for CCRs from tap water utilities. FDA rules require that the vast majority 

of contaminants be tested only once a year. Information on microbial contaminants that are tested 

for weekly could simply be summarized with range and average information, as is now required in 

tap water utilities’ CCRs (which must summarize a year’s worth of monitoring that often occurs 

Thus, by reporting ranges and averages of levels of contaminants found in the previous year daily). 

in the water, bottlers can assure that the levels reported are accurate. 

Of course, such an annual update requirement would not supersede the existing obligation of 

bottlers under FDA rules to include information on the label regarding any exceedence of an FDA 

bottled water allowable level. Nor would it supersede the requirement to disclose other hazards, to 

avoid misbranding the product under FDA’s current rules and FFDCA 9403. 

FDA also suggests that “economic hardship” may result and products may “bear a label that 

was no longer accurate, due to changing test results, which may cause the product to be 

misbranded.. . .” Id. at 8720. Again, this argument cannot withstand a careful evaluation. If the FDA - 

rules were simply to require an annual label update with the range and average levels of 

contaminants found in excess of health goals during the previous year, a label complying with such 

a requirement would not thereby be misbranded even if levels change with time. (We wonder 
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whether FDA is suggesting that bottlers that now note on their labels their mineral and sodium 

levels, or that note their arsenic level as required by Vermont law-levels that vary with time-are 

misbranding their products?). 

If subsequent tests showed that the water later violated an FDA allowable level or otherwise 

presented a significant health hazard, the bottler’s current obligation to disclose this fact on the label 

under FDA rules (21 C.F.R.5 165.110(c)) and FFDCA 5 403 should and would remain in effect. 

FDA could simply make it clear in its rules that these current obligations would in no way be 

superseded by the new additional labeling requirement. 

Finally, echoing arguments of the bottled water industry, FDA argues that placing too much 

information on the label would result in “label clutter due to space requirements” and that therefore 

only certain unspecified information could be included on the label. In principle NRDC agrees that 

it probably would not be wise to attempt to reproduce every single requirement for a public water 

system CCR on a bottled water label due to a label clutter problem. However, this problem can be 

readily avoided if FDA distills the requirements down, so that only the most important summary 

information that consumers want and need are required to be on the label. 

Moreover, it is quite feasible for bottlers to include neck hangers, fold outs, or other label 

devices (as Appollinaris and others already do-see NRDC et al. 1998 Comments and attachments), 

to include this critical information if necessary. NRDC makes suggestions-tracking those made by 

NRDC, Consumers Union, Consumer Federation of America, and others in 1998, in the following 

section. Such limited summary information would readily fit on the vast majority of existing labels 

without any “clutter” problem. 



C. Critical Information That Can Feasibly Be Included on Labels. 

NRDC reiterates its position, noted in its joint 1998 comments with Consumers Union, 

Consumer Federation of America, the National Consumers League, and several other consumer and 

environmental groups (and in its 1999 Rulemaking Petition to FDA, attached), that certain critical 

information should and feasibly can be included on bottled water labels. To summarize those 

comments, the labels should include: 

1. 

2. 

3. 

4. 

The level, in whole numbers, of any contaminant found in the water at a level in excess of a 
health goal (including EPA Maximum Contaminant Level Goals (MCLGs), or other health 
goals for drinking water, as defined in our 1998 comments), plus the fluoride and sodium levels. 

The health goal and allowable level for such contaminants. (We disagree with FDA’s 
suggestion, at 65 Fed. Reg. 87 19, that the MCLGs are not relevant to bottled water. They are 
health-based goals for human consumption of drinking water, and are statutorily the basis of 
EPA’s tap water MCLs, which under the FFDCA $4 10 are the basis of FDA’s bottled water 
rules. They are therefore equally relevant to tap water and to bottled water consumers). 

A one-sentence, lay-person readable summary of the health effects associated with any 
contaminant found at a level in excess of a health goal. 

A statement as to whether the bottler was, for the previous calendar year, in compliance with 
state and FDA rules, and if not, what violations occurred (based upon an annual sworn 
certification sent to the state and FDA, and not disagreed with in writing by either). 

10. A simplified statement of the EPAKDC criteria for bottled water that should be used by 
immunocompromised persons to avoid Cryptosporidium contamination, and whether the water 
meets those criteria. 

5. The specific source (e.g. “City of Akron Public Water System”) and treatment (e.g. reverse 
osmosis and ozone) of the water. 

6. An FDA toll-free number for more information, or a referral to EPA’s Drinking Water Hotline, 
which could be equipped with information on bottled water with FDA assistance. (We disagree 
with FDA’s suggestion, 65 Fed. Reg. 87 19, that the drinking water hotline is not relevant to 
bottled water consumers, since all of the same contaminants and many of the same standards are 
applicable to bottled and tap water). 

7. Bottlers’ street address, and web/email addresses. 

8. The date of bottling and an expiration date for consumption of the water. 
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Finally, we do not believe that it is necessary or wise to require pH, mineral profile, or hardness of 

the water, as most consumers likely have little interest in this information, and it will needlessly 

clutter the label with information with few or no health implications. 

D. Other Methods of Informing Consumers May Be a Useful Supplement but not 
Substitute for Labels. 

NRDC agrees with FDA that certain other methods of providing information to consumers 

other than through labels are feasible. For example, it is feasible and desirable to use pamphlets at 

the point of sale, to provide addresses, phone numbers, and/or web/email addresses on labels, and to 

use brochures for hand delivery or mailing with invoices for bulk water purchasers. However, none 

of these methods are an adequate substitute for labels that include summary information, as 

suggested above. Only if consumers are well informed at the point of sale on the label will the 

information have any meaningful impact on consumer behavior. 

III. Concerns About FDA Delays and Lack of Resources for Bottled Water 

NRDC remains deeply concerned about the delays and lack of resources and commitment 

FDA has dedicated to carrying out the Safe Drinking Water Act Amendments of 1996’s mandates to 

evaluate how to inform consumers about what’s in their bottled water. FDA’s statement in the draft 

study that an evaluation of the legal authority and need for conveying information about the 

contents of bottled water to consumers is “beyond the scope” of this study is difficult to 

comprehend or justify. It renders FDA’s study an empty and formalistic exercise, and undercuts 

Congress’ clear intent that FDA consider requiring water bottlers to provide infomration on the 
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contents of bottled water to consumers. FDA has introduced a needless additional set of steps in 

front of itself in delaying any discussion of this critical issue. 

The delays and lack of resources or effort dedicated to this process are manifest. The draft 

study was to be issued by February 6,1998, and the final report was to be issued by February 6, 

1999. SDWA 1996 Amendments 5 114(b). Thus, FDA is running over 2 years late. 

We urge FDA to accompany the final Feasibility Study with proposed rules for requiring 

bottled water labels and consumer right to know information, as soon as possible and certainly no 

later than mid-2000, over a year and a half after the legal deadline for the final study and report, 

III. Conclusion. 

NRDC appreciates FDA’s finding that it is feasible to inform consumers of the quality of 

their bottled water. However, we urge that FDA reevaluate and reconsider whether a substantial 

amount of this information can be provided in summaries on bottled water labels. 

Erik D. Olson, Senior Attorney 
Natural Resources Defense Council 
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COMMENTS OF 
THE NATURAL RESOURCES DEFENSE COUNCIL 

AND 
CLEAN WATER ACTION 

CONSUMER FEDERATION OF AMERICA 
CONSUMERS UNION 

FRIENDS OF THE EARTH 
NATIONAL CONSUMERS LEAGUE 

U.S. PUBLIC INTEREST RESEARCH GROUP 

ON THE 
FDA REQUEST FOR COMMENTS ON THE 

“BOTTLED WATER STUDY: 
FEASIBILITY OF APPROPRIATE METHODS 

OF INFORMING CUSTOMERS OF THE 
CONTENTS OF BOTTLED WATER. ” 

I 
[Docket No. 97N-04361 

62 Fed. Reg. 60721 (November 12, 1997) 

I. Overview & Summary. 

The undersigned non-profit consumer and environmental organizations represent millions 

of Americans concerned about the safety of their drinking water. As President Clinton stated 

in signing into law the 1996 Safe Drinking Water Act (SDWA) Amendments, Pub. L. No. 104- 

182 (August 6, 1996), the public has a right to know about what is in their drinking water, and 

whether it may pose a risk to their health. This right to know applies equally to bottled water 

as it does to tap water. 

We appreciate this opportunity to comment on FDA’s proposed feasibility study. We 

urge, however, that FDA adopt a more inclusive and open process in developing this study, by 

inviting all stake holders including consumer and environmental groups to participate in the 

development and implementation of the study. 

We approach this issue knowing that millions of Americans rely upon bottled water as 
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an alternative or substitute for tap water--often as a result of the advertising campaigns of bottlers 

touting the purity of their water, and occasionally denigrating the quality of tap water. The 1996 

SDWA Amendments require consumers to be directly informed by their tap water supplier about 

all contaminants in their water (and the health goals and standards for those contaminants), their 

supplier’s compliance with applicable standards, and the source of their water. SDWA $1414(c). 

We strongly believe that similar information must be made available to bottled water 

consumers on the label so they can make an intelligent choice as to what water to drink, 

considering their own and their family’s health needs. For example, immune compromised 

persons clearly could make use of label information on the microbiological quality of the water, 

its source, the treatment processes used, if any, and other relevant information. 

The label should include information about contaminants in the water found at levels 

above health goals and what the health effects of those contaminants are, the health goals and 

acceptable levels of those contaminants, bottler compliance, fluoride and sodium levels, key 

information on the source and treatment of the water, and a note on how consumers can get more 

information. 

Only if the information is available on the label will consumers be able to make informed 

choices among the many brands of bottled water, or between bottled water and tap water. To 

put it bluntly, if, as the industry argues, bottled water is so pure and there is nothing for 

consumers to be concerned about, why not prove it with full disclosure on the label’? 
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II. Methods for Conveying Information to Consumers. 

FDA requests comments on the best methods for conveying information to consumers 

about their bottled water. We believe several methods should be used, but the backbone of the 

effort must be label information. 

Labels Should Be Used to Provide Consumer Information 

We strongly believe that to make information useful and of educational value to 

consumers, it must be placed on the label. The label on bottled water is the most important 

means for communicating information to consumers. The label should be of sufficient size and 

contain sufficient information presented in a simple, understandable way, to enable those most 

at risk from waterborne disease, such as parents of infants, the elderly, and the immune 

compromised (or, those wishing to reduce or eliminate their intake of carcinogenic or otherwise 

toxic chemicals) to make informed decisions when choosing a particular brand of water. 

Making information available in a usable and understandable form on rhe label ar rhe 

point of purchase is the most effective way to inform consumer choice. After all, bottlers make 

enormous effort and spend millions of dollars to create the wording and appearance of their 

labels and bottles, precisely because they know that often this is the point at which they can most 

effectively influence consumer choice. The point at which most consumers evaluate products and 

make final purchasing decisions generally is at the store when the product is purchased. 

If the information on contaminants is not included on the bottles, it will not add much to 

consumer awareness or better-informed buying. This is precisely the reason that nutrition 

information is required by the Nutrition Labeling and Education Act of 1990 to be prominently 
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placed on food labels. 

The alternative methods for providing information to consumers suggested by FDA other 

than label disclosure--such as including a phone number or address that the consumer can use to 

contact the bottler for more information--are unlikely to result in any significant additional 

information reaching the vast majority of consumers. If the information is not available on the 

label when the consumer is making a purchase, it is far less likely to inform or influence 

consumer decision making. 

To make this point another way, how many bottlers would be satisfied with selling their 

water in plain, unadorned generic bottles and having their florid vignettes, eye-catching graphics, 

label language, and attractive bottle shapes available to consumers only upon request to a toll-free 

number? The answer is virtually none, because this would eliminate the impact of the 

information and advertising on consumer decision making. 

Mere reference to a toll free number or address of the bottler also will be of little value, 

in part due to the pervasive consumer view (fueled by heavy industry advertising) that bottled 

water is extremely pure, and thus most consumers rationally may assume there is no reason to 

expend the time to learn what is contained in the bottled water they are about to purchase. If 

consumers have no reason to believe that there may be contaminants in their water, they will 

have little or no motivation to make the extra effort necessary to contact their bottler. 

Therefore, we urge that bottled water labels should include the following information: 

(1) The level, expressed in whole numbers, of any contaminant found in the water at a level 
in excess of a health goal,’ plus the fluoride level (because of this element’s asserted 

‘The Term “health goal” refers to an EPA Maximum Contaminant Level Goal (MCLG, s 
SDWA $ 1412(b)(4)(A)), if any, or, if there is no MCLG, the lowest EPA Health Advisory 



(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 
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public health benefits at low levels and, at high levels, its detrimental effects), sodium 
level (to assist those seeking to reduce their sodium intake for health reasons); 

The health goal and allowable level for those contaminants found in the water and noted 
in #l, in the same units; 

A statement as to whether the bottler is in substantial compliance with state and federal 
regulations (based upon an annual certification sent to the state and FDA and not 
disagreed with in writing by either), and if not, what violations occurred; 

A one-sentence lay person-readable summary of the health effects associated with any 
contaminant found at a level in excess of a health goal (taken from model language 
written by FDA and EPA); 

A simplified restatement of the EPAKDC advice to immunocompromised consumers 
about the types of bottled water treatment necessary to avoid Cryposporidium 
contamination, and whether the bottled water meets those criteria. 

The specific source (e.g. “Houston public water system”) and treatment (e.g. “reverse 
osmosis and ozonation”) of the water; 

An FDA toll free number for consumers to obtain more information (or a referral to 
EPA’s drinking water hotline); 

The bottler’s street address, phone number, and web or email address (if any), for further 
information. 

Information Should Also be Available On Reauest and on the Internet 

In addition to labeling, but not as a substitute for it, a more detailed consumer brochure 

should be available from bottlers. It should include a summary of all contaminants tested for and 

the range of levels found, detailed information on water treatment and on any source water 

Level (HAL, s SDWA $ 1412(b)(l)(F)), or if there is no MCLG or HAL, the lowest EPA 
human health-based water quality criteria for that contaminant (B Clean Water Act $0 303-304). 
For contaminants with and MCL but no MCLG, it is particularly important for the health-based 
water quality criteria to be noted on the label (until an MCLG is published), as such standards 
have not been revised since 1962 and thus do not reflect up to date science. 
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protection and assessment, and further information on the items noted in points 1-6 above, as 

well as all other information that would be required to be provided by a public water system in 

public notification and consumer confidence reports required under section 1414(c) of the 

SDWA. 

Such brochures could be disseminaied on the Internet (world wide web and email 

response), and in response to written requests or telephone inquiries (e.g. via a menu-driven 

phone mail that provides automated mail or faxed responses). These methods of providing 

information could be a useful supplement to labeling, but for the reasons discussed above, would 

not be an effective substitute for product labels. 

Brochures and Labels are Needed for Delivered Water 

Water that is delivered to homes or businesses should include the same information on 

a label on the carboy (large bottle), because many people consuming it (e.g. in an office, school, 

hospitals, or work place settings) may not have access to a mailed or hand delivered brochure. 

For example, an immunocompromised person visiting or working at such a location could benefit 

from being able to review that information even if a brochure has been misplaced or is no longer 

available. 

. 

We do believe, however, that mailing or delivering a detailed water report to the person 

responsible for the bill would also be advisable, as that person has the most influence over which 

water to purchase and may make important use of the information. . 
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III. Feasibility of Appropriate Methods. 

FDA also has requested information on whether the “appropriate methods” of informing 

consumers are “feasible”--i.e. “capable of being done.” It is quite clear that labeling of bottled 

water to include the information noted in Section II of these comments is imminently feasible. 

As noted earlier, labels on currently sold bottled water have ample space available to include 

such information, and previous industry experience with nutrition label information has shown 

their ability to include more information on their labels. 

We are aware that there may be concerns expressed by the industry about the feasibility 

of including such information on the labels of bottled water due to space limitations, costs, or 
I 

other problems. However, several other factors demonstrate the feasibility of such labeling: 

0 Our informal survey of the bottles of water commonly sold in major local stores indicates 
that such information clearly could fit on the label. On all bottles now on the market 
which we have seen, there is ample free space for additional label information. In the 
vast majority of cases, substantially less than half of the bottle’s surface area that could 
be used to provide written information is used to provide such information under current 
labeling practices. We attach copies of the labels from numerous major brands of bottled 
water. For every brand we have seen, at least 50 percent of the bottle’s surface area, and 
generally a far greater percentage of the surface area (our estimate is that on average, less 
than 25 percent of the surface area of the average bottle of water is covered with label 
information), is available for additional label information. 

0 In unusual cases where for some reason labels could not be immediately changed, 
temporary stickers could be used, or bottlers could use a bottle neck hanger (as currently 
used by Apollinaris--copy attached), so long as the sticker or hanger contains all required 
information and is required to remain on the bottle until sale. 

0 If industry assertions of the general purity of bottled water are correct, there should be 
very few contaminants found at levels above health goals.that would need to be noted on 
the label, so little additional space would be required for such information, or for health 
effects information regarding such contaminants. For example, the International Bottled 
Water Association (IBWA) says flatly that there are “no” harmful chemicals in bottled 
water. If so, little or no label space will be required for information on contaminants. 



0 Many bottlers already include substantial information (albeit generally without the 
important contextual explanation consumers need to understand the data) on the levels of 
total dissolved solids, the minerals found in their water, and the levels of those minerals 
in their water. For example, detailed information on the levels of total dissolved solids, 
as well as levels of sodium, potassium, calcium, magnesium, chlorides, sulfate, nitrate, 
bicarbonate, silica, and pH is included on the labels for Evian, Naya, Strathmore Mineral 
Water, Vittel, Volvic, Spa, Aqua Cool, and many other waters. Other bottlers include 
selected water quality information on their bottle lab&, for example: S. Pellegrino (total 
dissolved solids, sodium, and calcium levels); Fountainhead (lead, arsenic, sodium, and 
nitrate levels); Gerber Baby Water (fluoride, arsenic, lead, sodium, and nitrates); Quibell 
(calcium, magnesium, sodium, pH, and total dissolved solids); Apollinaris (magnesium, 
sodium, and total dissolved solids); Vals (sodium and total dissolved solids); and Sole 
(total dissolved solids, sodium, and pH). 

0 In Europe, mineral water already must include such total dissolved solids and mineral 
composition information. It is therefore clearly possible to identify on the label the 
levels of what are hoped to be at most a small number of contaminants found at levels 
over health goals. 

0 Some states already require information on the source of the water (e.g. Massachusetts), 
arsenic and lead levels (e.g. Vermont), etc., on the label, and many bottlers already 
include such information on their labels, so a national requirement for such information 
would not add to the burden of many bottlers. 

0 Many bottlers making claims about low or no sodium content include nutritional 
information already, information which rivals or exceeds the space requirements 
necessary to include the information noted above. 

0 The costs of relabeling will be trivial by comparison to the profit margin in the industry. 
The food nutrition label has not been a significant burden on the food industry, and profit 
margins in this industry are greater. For example, a bottler selling water taken from a 
public water supply and then filtered is likely to sell that water for hundreds of times 
more per liter than the bottler paid the water supply for the water, and will have spent 
a small amount per gallon for treatment. 

0 If public water suppliers, who are charging far less per gallon of water, can supply such 
information to consumers, it is imperative and feasible for bottlers to do so as well. 

IV. Conclusion. 

Consumers have a right to know about what is in their drinking water and whether it 

poses any risk to their health. For this reason, water bottlers should be required to disclose 
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information about bottled water contaminants, bottler compliance, water treatment and source, 

and health issues, on the label. Without such label disclosure, informed consumer decision 

making about whether to purchase bottled water will be seriously undermined. 

Erik D. Olson 
Senior Attorney 
Natural Resources Defense Council 
1200 New York Avenue, NW 
Washington, DC 20005 

Public Policy Associate Program Associate 
Consumer Federation of America National Consumers League 
Washington, D.C. Washington, D.C. 

Edward Groth, III, Ph.D. 
Director, Tech. Policy & Pub. Svc. 
Consumers Union 
Yonkers, New York 
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Clean Water Action 
Washington, D.C. 
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Velma Smith 
Executive Director 
Friends of the Earth 
Washington, D.C. 

Staff Attorney 
U.S. Public Interest Research Group 
Washington, D.C. 





BEFORE THE 
UNITED STATES FOOD AND DRUG ADMINISTRATION 

Natural Resources Defense Council, 
Petitioner 

CITIZEN PETITION TO THE FDA COMMISSIONER 
UNDER THE 

FEDEliAL FOOD, DRUG AND COSMETIC ACT 
AND ADMINISTRATIVE PROCEDURE ACT 

REQUESTING AMENDMENTS TO FDA RULES, 
AND CERTAIN POLICY STATEMENTS 

REGARDING BOTTLED WATER 

The Natural Resources Defense Council (NRDC) hereby peti.tions the Commissioner of 

the U.S. Food and Drug Administration (FDA) under the Federal Food, Drug and Cosmetic Act 

(FFDCA), 21 U.S.C. $3 321 et seq., and the Administrative Procedure Act (APA), 5 U.S.C. 5 

553(e), to amend the FDA’s rules respecting bottled kvater. These rules ccrrcntly arc codified at 

2 1 C.F.R. Parts 129 and 165. NRDC further petitions FDA to issue certain policy statements 

and/or interpretative rules respecting bottled water. Many of these rule changes are mandated by 

the new provision of the FFDCA requiring that FDA’s bottled water rules be “no less stringent” 

than EPA tap water Maximum Contaminant Levels (MCLs), and “no less protective of the public 

health” than EPA treatment techniques. FFDCA 5 410, as amended by the Safe Drinking Water 

Act Amendments of 1996, Pub. L. No. 104-l 82, 110 Stat. 1641 (August 6, 1996). The detailed 

grounds for this petition are established in the attached report, technical report, and appendices. 
. . 
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Actions Requested. 

NRDC hereby petitions the Commissioner to use her authorities under inter alia, FFDCA 

$4 201,401,402,403,403A, 408,409,410,701,707,708, and 709,21 U.S.C. $3 321,341,342, 

343, 343-1,348, 349,371,378,379, 379e, and 42 U.S.C. 3 264 et seq., to amend FDA’s rules 

respecting bottled water. Specifically, NRDC requests that FDA amend 2 1 C.F.R., Part 165, 

which establishes standards for the quality of bottled water, and 2 1 C.F.R. Part 129, ‘which 

establishes standards for the processing and bottling of bottled drinking water, and that the 

Commissioner issue certain General Statements of Policy as requested below. 

1. Public Right to Know About Bottled Water as Now Requiredfor Tap Water. 

We petition the FDA to use its authorities cited above under the FFDCA to require that 

bottled water labels list: 

: 

a. Any contaminants of potential concern’ found in the water, and any health goal 

(Maximum Contaminant Level Goal) or the lowest health advisory for such 

contaminants (and-if desired by the bottler-the standards for those contaminants); 

b. The water’s fluoride and sodium content, if any, and applicable EPA health goals or 

advisories; 

c. A brief statement of the potential health effects of any contaminants found at levels 

above health advisories or goals; 

‘The contaminants for which disclosure should be required are any contaminants: (a) regulated in 
bottled water by FDA; (b) which FDA determines may present a health hazard; (c) for which 
EPA has issued a National Primary or Secondary Drinkifig Water Regulation; (d) for which the 
State of bottling or sale has established limits or warning levels; (e) that are unregulated 
contaminants for which monitoring is required of public water systems; (f) which EPA has 
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d. A brief statement regarding any violations, designated significant by the citing 

authority, by the bottler of any applicable state or federal bottled water standards or 

rules over the past year; 

e. The precise source(s) of the water, including a statement as to whether such source is 

a public water system. If the water is labeled as “spring water,” a statement as to 

whether the water was derived directly from a spring at the surface, or came from a 

well. This information should be presented in type of equal size to the “spring water” 

claim. If water is labeled as “giacier” water, or otherwise makes reference to glacial 

origins, the rules should require that it must be derived directly from melt water from 

a currently active glacier. Any statement, vignette, photograph, drawing, or other 

graphic on the label that may suggest to a consumer that the water comes from a 

particular source or type of source (such as a statement that the water is “mountain 

water,” or a graphic showing mountains), should be required to accurately represent 

the actual source of the water; 

f. Any treatment used; 

g. Whether the water meets the CDUEPA criteria for Cryptosporidium safety; 

h. The date of bottling; 

i. Reference to the FDA website and addresses or phone numbers for further 

information; 

j. A recommendation to “refrigerate after opening.” 

placed on the SDWA Contaminant Candidate List; or, (g) for which EPA has established a health 
advisory. 
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FDA was required by the 1996 Amendments to the Safe Drinking Water Act, 0 114(b). Pub. L. 

No. 104- 182, 110 Stat. 164 1 (August 6, 1996), to complete a study evaluating the feasibility of 

such right-to-know labeling for bottled water (a draft study was due 2/6/98, a final was due 

2/6/99), though to date FDA has failed to issue a draft of the study. FDA should move forward 

with rules requiring such disclosure for bottled water. The record before FDA in response to 

FDA’s November 12, 1997 Federal Register notice requesting comment on the issue, 62 Fed. 

Reg. 60721 (FDA Docket # 97N-0436), documents that such label requirements are imminently 

feasible and are sufficient to support completion of the study and to propose right-to-know rules. 

2. Update Bottled Water Quality Standards for Contaminants Potentially Found in 
Bottled Water. 

We petition FDA to update its regulations for certain contaminants regulated under a 

National Primary Drinking Water Regulation, and for the additional contaminants noted below 

that are of particular potential concern in bottled water. In light of the legal obligations of FDA, 

and consumer demand for the purest bottled water possible, these standards should be at least as 

protective of public health as the strictest standards adopted by other authorities, as noted below. 

Thus, the standards should be no less protective than the most stringent of the following: 

a) Total Trihalomethanes. FDA should amend its rules to issue a standard of 10 ppb 

for total trihalomethanes (THMs)--the standard recommended in the International 

Bottled Water Association and enforceable in California and certain other states for 

bottled water. 
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b) Other Disinfectants and Disinfection Byproducts. For other disinfectants and non- 

THM disinfection byproducts, FDA should adopt standards as stringent as possible 

for bottled water. Certainly such standards can be no less stringent-and almost 

certainly should be more stringent-than the EPA tap water standards for chloramine 

(4.0 ppm), chlorine dioxide (0.8 ppm), chlorite (use the 0.8 ppm MRDLG), and 

bromate (10 ppb), adopted by EPA for public water systems on December 16, 1998. 

63 Fed. Reg. 69,390-476. This is mandated by FFDCA $ 410. We petition, in 

addition, that FDA adopt the proposed Stage 2 standard for the total of the five 

regulated haloacetic acids (HAA 5) of 30 ppb, see, 59 Fed. Reg. 38668 (July 29, 

1994), rather than the minimum Stage 1 HAA 5 standard of 60 ppb, which is the least 

stringent standard FDA could adopt under section 410 of the FFDCA. Moreover, we 

request that FDA adopt a standard for chlorine of 100 ppb, as recommended in the 

International Bottled Water Association (IB WA) Model Code (which is more 

stringent than the EPA standard of 4 ppm, the weakest standard FDA could adopt 

under FFDCA 5 4 10). 

c) Arsenic. FDA should amend 21 C.F.R. $ 165.110 to establish the most stringent 

standard for arsenic that is possible for water bottlers to achieve, using best available 

source waters or best available treatment technology. This should be below five (5) 

parts per billion (ppb), the California Proposition 65 warning or “safe harbor” level, 

assuming consumption of two liters per day (see attached list of such levels). We 

recommend that the standard be set at a level of 2 ppb, which is detectable by current, 

widely-available EPA-approved atomic absorbtion (AA) analysis methods, and is 

readily achievable through use of cletin source water, or treatment with appropriate 
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technology such as tight membranes or activated alumina. According to EPA’s 

official Integrated Risk Information System (IRIS) database (see www.epa.gov/iris), 2 

ppb inorganic arsenic in drinking water presents a 1 x lo-’ (1 in 10,000) lifetime 

cancer risk. Moreover, as reviewed in the attached Technical Report, other scientists 

estimate the cancer risk from this level would be far higher. This cancer risk is at the 

very high end of what EPA would consider acceptable in drinking water. 

d) Heterotrophic Plate Count (HPC) Bacteria. FDA should amend 21 C.F.R. $ 

165.110(b) to establish the most stringent standard for HPC bacteria that is possible 

for water bottlers to achieve, using best available source water, treatment technology, 

and sanitary processing and bottling methods. In setting the standard, FDA should 

draw upon several extant HPC standards and guidelines. Certainly, the HPC standard 

should not allow any bottle to contain more than 500 colony forming units per 

milliliter (&i/ml). This is the level at which EPA’s regulations at 40 CFR 0 141.72 

essentially equates the HPC level to a total coliform bacteria positive sample (in the 

absence of a residual disinfectant), and as discussed in the attached technical report, is 

the level adopted by certain states as bottled water guid.elines. It also should be at 

least as stringent as the European Union’s (EU) standard for bottled water (colony 

count of lOO/ml at 22 degrees C, and 20/ml at 37 degrees C, at point of bottling).2 

Moreover, the International Bottled Water Association recommends that HPC counts 

not exceed the limits of ~30 colonies/sample in 100% of the samples tested at 

bottling, and ~200 colonies/sample in 90% of the samples tested 5 days after 

’ European Community Council Directive on the Quality of Water Intended for Human 
Consumption, 98/8?/EC, November 3, 1998, Annex I. 
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bottling.3 Thus, we petition for a standard of: (1) 100 cfu/ml (at 22 degrees C) and 20 

cfu/ml (at 37 degrees C) in samples tested at bottling (EU standard, less stringent than 

IBWA recommendation); (2) 200 cfu/ml in 90% of samples thereafter (5 days or 

more after bottling; IBWA recommendation); and, (3) a single sample maximum 

standard of 500 cfu/ml at all times after bottling (comparable to multi-state guideline 

and EPA tap water guideline). 

e) Parasites, Pathogens, Enterococci, Pseudomonas aeruginosa, Sporulated Sulfite- 

Reducing Anaerobes. We petition FDA to ban all parasites, pathogens, Enterococci, 

Pseudomonas aeruginosa, and sporulated sulphite-reducing anaerobes from bottled 

water. The EU bans all of these in bottled natural mineral water, and prohibits 

Pseudomonas aeruginosa and Enterococci (O/250 ml) in all bottled water. 

Furthermore, the EU bans any other “microorganisms and parasites.. .which in 

numbers or concentrations constitute a potential danger to human health.“” 

f) Total Coliform and E. Coli. FDA should immediately finalize its proposal of over 

five years ago to prohibit all coliform bacteria, including total coliform bacteria, fecal 

coliform bacteria, and E. coli, in all bottled water, 58 Fed. Reg. 52042 (October 6, 

1993). The EU has banned E. coli in all bottled water.5 

3 IBWA, IBWA Plant Technical Manual, at 28-29 (Revised, 1995). 
4 European Community Council Directive on the Quality of Water Intended for Human 
Consumption, 98/83/EC, November 3, 1998, Article 4(l)(a) and Annex I; European Community 
Council Directive on Exploitation and Marketing of Natural Mineral Waters, 80/777/EEC, 
Article 5 (as amended by Council Directives 80/1276/EEC of 22 December 1980, 85/7/EEC of 
19 December 1984, and by Directive 96/70/EC of the European Parliament and of the Council of 
28 October 1996). 
’ Ibid. 
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g) Di(2-Ethylhexyl)PhthaIate (DEHP, or Phthalate). FDA should establish a 

standard for DEHP that is the lowest level achievable by the bottled water industry, 

certainly no greater than 6 ppb (the EPA tap water standard), as required by FFDCA $ 

410. Monitoring for DEHP-and for its chemical cousin Di(2-Ethylhexyl)adipate 

@EHA)-should be required after substantial storage (2 years) at room temperature 

in the bottle, because they both can leach from plastic bottles into the water over time. 

h) Pesticides and Chemical Contaminants. FDA should establish standards for other 

chemicals including: 

(i) Individual and Total Pesticides Standards. FDA should adopt a standard of 

0.1 ppb for any single pesticide (except where current FDA or California 

Proposition 65 level is more stringent), and a “total pesticides” standard of 0.5 

ppb. These are the European Union’s tap water and bottled water standards.6 

(ii) Individual Synthetic Organic Chemicals. FDA should establish strict 

standards for individual synthetic organic chemicals found in bottled water 

that the EU regulates more stringently than does FDA (such as vinyl chloride), 

or that are listed by the State of California as developmental or reproductive 

toxins or carcinogens (e.g. bromodichlomethane and dibromochloromethane). 

These standards should be no less stringent than the EU standards, or 

California’s Proposition 65 “safe harbor” levels (22 California Code of 

Regulations 0 12705, attached), whichever is lower. Our recommended levels, 

6 European Community Council Directive on the Quality.of Water Intended for Human 
Consumption, 98/83/EC, November 3, 1998, Annex I, Part B. Pesticides are defined by the EU 
as “organic insecticides, organic herbicides, organic fungicides, organic nematocides, organic 
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based on these EU or California limits, are included in the attached tables and 

regulatory language. 

(iii) Total Non-THM Volatile Organic Compound Standardfor Source Water. 

FDA should adopt a standard for total volatile organic compounds (other than 

THMs) in source water that is at least as stringent as the California bottled 

water rules. That is, FDA should require that “if a. volatile organic compound 

is confirmed to be in the source water it shall be treated using granular 

activated carbon treatment or an equivalent treatment operated in accordance 

with good manufacturing practice as provided in [21 CFR $129.801 until the 

time that the concentration of the volatile organic Icompound does not exceed 

either one part per billion or” an FDA standard (including the new standards 

we are petitioning FDA to adopt), whichever is stricter.’ The attached 

Technical Report discusses this California source water standard in greater 

detail. 

(iv) Other Chemicals. FDA should adopt as a bottled water standard the strictest 

of the EU standards’ or the IBWA Model Code for certain other chemical 

contaminants which may be found in bottled water, and for which such limits 

stricter than FDA standards have been adopted. These standards are included 

in the attachments to this petition and in the attached proposed regulatory 

language. 

aracides, organic algicides, organic rodenticides, organic slimicides, related products (inter alia, 
growth regulators), and their metabolites, degradation and reaction products.” 
’ Cal. Health & Safety Code 6 111150(c). 
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3. Establish Monitoring, Reporting, Treatment Technique, Source Protection, and 
Operator Certification Rules as Stringent as Those Applicable to City Tap Water. 

Under its authorities and mandates under the FFDCA and other law cited above, FDA 

should establish treatment and monitoring requirements for bottled water no less stringent than 

EPA’s rules for tap water in major cities in 40 CFR Part 14 1. These should include treatment 

technique requirements for microbiological contaminants (including filtration and disinfection or 

strict source protection requirements), and rules for monitoring unregulated contaminants. In 

addition, they should require operator certification, lab certification, and certain other measures 

to assure safety. FDA should adopt, or incorporate by reference, EPA’s rules and guidance with 

respect to the critical requirements noted below, or should adopt rules of its own that are as 

stringent as EPA tap water rules. Among the key areas needing reform for bottled water are: 

a) Surface Water Treatment and Source Water Protection Rules. EPA’s surface 

water treatment rule at 40 CFR part 14 1, subparts H and P (as recently amended by 

EPA in its December 1998 adoption of the interim enhanced surface water treatment 

rule, see 63 Fed. Reg. 69477-69521 (December 16, 1998)) must be applied to bottlers 

who use surface water or groundwater under the influence of surface water. In 

addition, FDA should adopt the IBWA Model Code requirement that bottlers using 

source water that is not protected from Cryprosporidium should be treated to remove 

or inactivate this parasite. 

b) Meaningful Criteria for “Approved Source” of Bottled Water. FDA should 

amend 21 CFR parts 129 and 165 to establish clearly defined and meaningful criteria 

and protections for an “approved source” of bottled water. These criteria should 

8 European Community Council Directive on the Quality of Water Intended for Human 
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include specific requirements for VOC levels (see discussion of California VOC 

standards above), and source protection (such as a full source water assessment and 

protection program, including setbacks and potential pollution source identification 

and elimination). FDA should also require annual state reevaluation of compliance 

with these new “approved source” rules, including review of potential contamination 

problems. In crafting these rules, FDA should rely upon EPA’s Source Water 

Protection Guidance for groundwater and surface water-supplied public water 

systems, as implemented at the state level by state primacy programs (guidance and 

overview available at www.epa.gov/ogwdw), and upon the IBWA Model Code 

source protection provisions, 

c) Record Retention. As recommended by the General Accounting Office and other 

experts for many years, FDA should require bottlers to retain records longer than the 

current, inadequate two-year period. For microbial test results, FDA should require 

retention for 5 years, and for chemical tests, retention for 10 years, as EPA now 

requires for tap water suppliers. 

d) Certified Labs. As recommended by GAO, FDA should require that labs used for 

bottled water analysis must be certified by EPA or by a state operating an EPA- 

approved lab certification program (or by FDA if the Commissioner chooses to 

establish a certification program), for the contaminants for which the lab is testing. 

EPA currently requires this for all tap water suppliers. 

e) Monitoring Frequency. FDA rules should direct that water must be tested daily at 

the plant for total coliforms (and for E. coli and fecal coliforms if total coliforms are 

Consumption, 98/83/EC, November 3, 1998, Annex I, Part B. 
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found), and HPC bacteria. These tests should be required both at the time of bottling, 

and after 5 days storage-see recommendations for HPC standards above. In 

addition, the water should be tested weekly by a certified lab for all other regulated 

microbes noted above (i.e. Pseudomonas aeruginosa, Enterococci, sporulated 

sulphite-reducing anaerobes). Monitoring also should be done at least quarterly for 

all regulated chemicals (during bottling). Further quarterly monitoring should be 

required of bottles after two years of extended storage for chemicals that leach from 

bottles (e.g. DEHP and DEHA), and for microbial contaminants for which post- 

bottling growth is possible (e.g. HPC, coliform, and Pseudomonas aeruginosa). 

f) Unregulated Contaminant Monitoring. FDA should require unregulated 

contaminant monitoring for bottlers at least as stringent and frequent as those 

applicable to tap water systems under EPA rules at 40 CFR 5 5 14 1.40- 14 1.4 1. 

g) Cryptosporidium and Other ICR Contaminant Monitoring. FDA should track 

EPA’s Information Collection Rule for large tap water systems by requiring testing 

for Cryptosporidium, Giardia, and viruses by bottlers using surface water or 

groundwater under the influence of surface water. 

h) Reporting of Test Results. FDA’s rules should require quarterly reporting of test 

results to states and FDA. Reporting should be required within 24 hours to state and 

FDA officials if there us an acute violation, or within 7 days for other violations of 

standards. 

i) Prohibiting All Sales of Water Contaminated at Levels Above FDA Standards. 

FDA should simply prohibit sales of any bottled water containing contaminants or 

produced in violation of FDA standards, and should repeal the provisions of its rules 
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providing that such waters can be sold if labeled as “containing excessive” 

contaminants. 

j) Applying FDA’s standards to all intrastate bottled water sales. FDA should issue 

a clear rule indicating that all bottled water, including water bottled and sold in one 

state, is covered by FDA rules. While we are cognizant of the perceived limitations 

on FDA’s authority, it should be noted that all bottled water sales, in the U.S. have a 

clear nexus to interstate commerce. The bottles, packaging, bottling equipment, and 

materials are shipped interstate, the water itself, even if bottled and sold in one state, 

can directly affect interstate commerce (e.g. competitively, and if contaminated, 

illnesses can affect people from out of state who consume the water). If FDA 

determines that additional legislative authority is necessary to carry out this 

recommendation, FDA should request such authority from Congress. 

k) Training and Certification. FDA should require that water bottlers be trained and 

certified, just as tap water supply operators must be. States or certified third parties 

using EPA or FDA-approved curricula for drinking water or bottled water operators 

could carry out such certification and training. If FDA determines that additional 

legislative authority is necessary to carry out this recommendation, FDA should 

request such authority from Congress. 

1) State Bottled Water Program Review & Approval. If FDA plans to continue to 

rely upon states to implement and enforce the bottled water program, FDA should 

establish criteria for state program adequacy and should require state bottled water 

programs to be reviewed and approved by FDA in order to obtain federal funding. 

FDA should oversee their effectiveness after approval. If FDA determines that 
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additional legislative authority is necessary to carry out this recommendation, FDA 

should request such authority from Congress. 

m) Mandatory Recall Authority. FDA should promulgate a rule under its authorities 

provided in the FFDCA establishing its clear mandatory recall authority for FDA. If 

FDA determines that additional legislative authority is necessary to carry out this 

recommendation, FDA should request such authority from Congress. 

n) Committing to Annual Inspections. FDA should promulgate a rule or statement of 

policy committing to conducting annual inspections (or FDA-funded, overseen, and 

reviewed annual state inspections) of all bottling facilities and of their water sources. 

If FDA finds that additional resources are needed to honor such a commitment, FDA 

should reprogram or request such resources. 

o) Maintaining an Inventory of Water Bottlers. FDA should maintain a public and 

up-to-date inventory and register all water bottlers. 

p) Covering All Bottled Water Under FDA Standards. FDA should amend its rules 

at 21 CFR parts 129 and 165 to cover all water sold in a bottle that is likely to be 

ingested by people. Thus, “purified,” “disinfected, ” “seltzer,” etc. water should be 

covered under the FDA bottled water standards, unless the water is sweetened or 

juices (other than trace flavorings) are added. .Califomia and many other states’ laws 

cover such waters. In light of consumer expectations that these seltzer and other 

waters are protected by bottled water standards, there is no reason why FDA 

standards should not cover these waters. ‘1 

q) Routine FDA Spot Check Monitoring of Bottled Water and Publication of 

Results. FDA should conduct routine monitoring of bottled water quality for waters 
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sold across the country, as has been done in Canada for many years, and release the 

results, including brand names, to the public in published reports and on its website. 

4. Other Requests. 

a) FDA Website and Public Information Enhancements. FDA should upgrade its 

website and establish a phone-accessible information system on bottled water. The 

website and a FDA hotline should provide a user-friendly array of information on 

bottled water brands, including all of the basic information noted in the right-to-know 

section above, for each bottler. This bottled water information should mirror and 

expand upon the EPA hotline and website that gives specific information on 

individual tap water systems and drinking water generally. The FDA hotline and 

website should make available the results of all government, industry, or other bottled 

water testing by certified labs for all brands. It also should include information on all 

inspections and recalls, and any other relevant consumer information on particular 

brands of bottled water. 

b) A “Penny Per Bottle” Fee to Assure Bottled Water Safety. FDA should seek to 

establish a fee for bottlers of one cent per bottle of bottled water produced, to be 

placed in a trust fund for use by FDA to pay for a stringent bottled water regulatory 

program. The proceeds from the fee should fund improved FDA implementation, 

random testing, a public website, state and federal inspections, and funding and 

oversight of state programs and bottlers. If FDA determines that additional legislative 

authority is necessary to carry out this recommendation, FDA should request such 

authority from Congress. 
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Conclusion 

Therefore, the undersigned hereby petitions the Commissioner for such rules and actions 

as noted above, in order to assure that consumers are protected against potential adverse health 

effects in bottled water, and are provided accurate and reliable information in making decisions 

about whether to purchase bottled water. 

-- cq 

Erik D. Olson 
Senior Attorney 
Natural Resources Defense Council 
1200 New York Avenue, NW 
Washington, DC 20005 
(202) 289-6868 (voice) 
(202) 289-0990 (fax) 



REQUESTED CHANGES IN FDA RULES: 

AN ATTACHMENT TO NRDC PETITION TO FDA 
REGARDING BOTTLED WATER 

Additions Indicated in bold italics; 
Deletions Indicated in WM 

Provisions Not Revised Indicated by (***) 
Source of Proposed Numerical Limits in $ 165.110 {Bracketed in Bold] 

[Code of Federal Regulations] 
[Title 21, Volume 2, Parts 100 to 1691 
[Proposed Amendments of CFR Version as Revised as of April 1, 19981 

TITLE 21--FOOD AND DRUGS 

CHAPTER I--FOOD AND DRUG ADMINISTRATION, DEPARTMENT OF HEALTH 
AND HUMAN SERVICES 

PART 129--PROCESSING AND BOTTLING OF BOTTLED DRINKING WATER 

Sec. 
Subpart A--General Provisions 

129.1 Current good manufacturing practice. 
129.3 Definitions. 

Subpart B--Buildings and Facilities 

129.20 Plant construction and design. 
129.35 Sanitary facilities. 
129.37 Sanitary operations. 

Subpart C--Equipment 

129.40 Equipment and procedures. 

Subpart D-State Programs, Tkzining, Administration M 

Subpart E--Production and Process Controls 

129.80 Processes and controls. 

Authority: 21 U.S.C. 342, 348, 371, 374; 42 U.S.C. 26; 



Subpart A--General Provisions 

**Jr 

Sec. 129.3 Definitions. 

For the purposes of this part, the following definitions apply: 
(a) Approved source when used in reference to a plant’s product . 

water or operations water means a source of water and the water 
therefrom, whether it be from a spring, artesian well, drilled well, 
municipal water supply, or any other source, that has been inspected and 
the water sampled, analyzed, and found to be of a safe and sanitary quality 
according to applicable laws and regulations of State and local government 
agencies having jurisdiction. The presence in the plant of current certificates or 
notifications of approval from the government agency or agencies having 
jurisdiction, and compliance with the requirements of section 129.35(a)(3), 
constitutes approval of the source and the water supply. 

*Jr* 

Subpart B--Buildings and Facilities 
*** 

Sec. 129.35 Sanitary facilities. 

Each plant shall provide adequate sanitary facilities including, but 
not limited to, the following: 

(a) Product water and operations water--( 1) Product water. The 
product water supply for each plant shall be from an approved source 
properly located, protected, and operated and shall be easily 
accessible, adequate, and of a safe, sanitary quality which shall be in 
conformance at all times with the applicable laws and regulations of the 
government agency or agencies having jurisdiction. 

(2) Operations water. If different from the product water supply, 
the operations water supply shall be obtained from an approved source 
properly located, protected, and operated and shall be easily accessible, 
adequate, and of a safe, sanitary quality which shall be in conformance 
at all times with the applicable laws and regulations of the government 
agency or agencies having jurisdiction. 

(3) Product water and operations water from approved sources. 
(i)(A) Samples of source water are to be taken and analyzed by the plant as 

often as necessary, but at a minimum frequency of once each year for 
chemical contaminants and once every 4 years for radiological 
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contaminants. Additionally, source water obtained from other than a 
public water system is to be sampled and analyzed for microbiological 
contaminants at least once each week. This sampling is in addition to 
any performed by government agencies having jurisdiction. Records Iof 
approval of the source water by government agencies having jurisdiction 
and of sampling and analyses for which the plant is responsible are to 
be maintained on file at the plant. 

(B) If a volatile organic compound (other than a trihalomethane) is confirmed fo be in 
the source water, it shall be treated using granular activated carbon treatment or an 
equivalent treatment operated in accordance with good manufacturing practice as provided in 
$129.80 until the time that tize concentration of the volatile organic compound does not exceed 
either one partper billion or any maximum allowable limit in part .165, whichever is stricter. 

(C) No later than (insert the date I8 months after promulgation] the operator of any 
bottled water plant shall complete, and submit to the Commissioner and the state in which the 
water source is located, a source water assessment conducted in accordance with the source 
wafer assessment guidelines adoptedpursuant to Section 1453 of the Safe Drinking Water Act 
by EPA, the International Bottled Water Association Model Code, and by the state in which 
the water source is located. No later than such date, each plant operator also shall establish a 
source water protection program, including such setbacks andpotential pollution source 
identification and elimination as may be required by the state or local authorities in 
accordance with this section and other applicable law. Beginning on January 1 [inserf year 2 
years after promulgation] on a form approved by the Commissioner, eaciz plant operator shall 
certzyy to the Commissioner annually on January I of each year that the stafe and local 
authorities where tize source is located have been provided with an updafed source water 
assessment and protection program, and have not disapproved suclz assessment or program or 
revoked their source approval. Importers of bottled water shall complefe a comparable a 
source water assessment, and such sozzrce protection programs as are required ztnder the laws 
of the nation and locale in which the water is bottled, and sizall on the same dates submit 
annual certifications to the Commissioner of completion of an updated assessment and 
protection program, and continued source approval by national and local authorities. The 
Commission@ shall retain a copy of such certzpcations and will post them on flze Infernet and 
otherwise make them available to the pub&. 

(ii) Test and sample ,methods shall be those recognized and approved 
by the government agency or agencies having jurisdiction over the 
approval of the water source, and shall be consistent with the minimum 
requirements set forth in Sec. 165.11 O(b) of this chapter. 

(iii) Certified Laboratories. Unless otherwise specifically noted herein, analyses conducted 
to determine compliance with this section shall be completed by laboratories certifiedfor 
analysis of the relevant contaminants in drinking water by EPA or a State with primary 
enforcement responsibility under tize Safe Drinking Water Act, using analytical methods 
authorized under section 165.110 of this chapter or under 40 CFRparf 141, or such other 
methods as shall be approved by EPA or the Commissionerfor drinking water or bottled water 
in rite Federal Register.h 5~ ?!x @HG-& 
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*Jr* 

Sec. 129.37 Sanitary operations. 

*** 

Subpart C--Equipment 

Sec. 129.40 Equipment and procedures. 

Jr** 

Subpart D-State Programs, Training, Administration w 

129.50. Training and Certzjicafion. Beginning /insert date 18 months after promulgation] at 
least oneperson on the premises of a water bottlingplant at all times during operation, and 
any person retained by a plant who is responsible for resting water quality at the planf, sizall be 
trained and certzped (and periodically re-certzped) as a drinking wafer or boftled water 
operator. Such certification shall be completed in accordance with the criferia and rules 
adopted by EPA Cfor drinking water plant operators) and tize state in which the plant is 
located, or shall be trained and certified by a tizirdparty approved by the Commissioner using 
state or FDA-approved curricula. 

129.51. State Bottled Water Program Review & Approval. In order to obtain grantfunding 
from tize Commissioner for implementation, inspection, or enforcement with respect to bottled 
water, a state shallprovide to the Commissioner no later than [insert date 2 years after 
promulgationj a copy of all state bottled water regulations and policies, and a program 
description documenting the state’s plans and authorities for implementing and enforcing 
state requirements that are no less stringent than this part andparf 165. The Commissioner, 
prior to issuing such a grant to a sfate tizereafter, shall defermine <that the state program is at 
leasf as protective of public health as tizis part and part 165, and shall reevaluate such 
defermination every three years tizereaffer. 

129S2. Recalls. Bottled water containing a substance at a level above the limits established in 
part 165 or produced in violation of tize requirements of part 165 or this part is considered 
injurious to health under section 402(a)(l) of the Act and is deemed fo be adulterated, and 
may be recalled at any time by the Commissioner. Eaciz plant operator sizall develop and 
maintain procedures for the notification of state officials, fhe Commissioner, consumers, and 
for producf recall, and shall implement suciz procedures as necessary with respect fo any 
product for wizich the plant operator or state, local, or federal officials know or have reason to 
believe may adversely affect the safety of the consumer. 

129.53 Annual Inspections. Tize Commissioner will conliuct an unannounced inspections (or 
willfund and review unannounced state inspections) of ull bottling facilities and of their water 



sources, on at least an annual basis. The Commissioner (or state acting with funding from 
fize Commissioner) will take samples of thefinishedproducts and the source wafer, and will 
analyze such for confaminants as the Commissioner may deem desirable. With the exception 
of records that are exemptfrom disclosure as enforcement sensitive under the Freedom of 
Information Act, the results of such inspections will be made available to tize public and tire 
full results or summaries thereof will be posted on the Internet. 

129.54. Registration and Inventory of Bottled Water Plant Operators. No later than [insert 
date 1 year after promulgation] each bottled water plant operator or importer of bottled water 
shall register with the Commissioner, and shall annually re-register, using a form issued by 
tire Comissioner indicating the products produced by tize plant operator, the source(s) of tire 
water and a certzficate of approval of the source, the location of battling facilities, and such 
otizer information as the Commissioner sizall require on the form Tize Commissioner will 
maintain, and will post on tire Internet, an up-to-date inventory of all registered plant 
operators. 

Subpart E--Production and Process Controls 

Sec. 129.80 Processes and controls. 

*** 

(f) Filling, capping, or sealing. During the process of filling, 
capping or sealing either single-service or multiservice containers, the 
performance of the filler, capper or sealer shall be monitored and the 
filled containers visually or electronically inspected to assure they 
are sound, properly capped or sealed, and coded and labeled. Containers 
which are not satisfactory shall be reprocessed or rejected. Only 
nontoxic containers and closures shall be used. All containers and 
closures shall be sampled and inspected to ascertain that they are free 
from contamination. At least once each month &rr+e&k, a bacteriological swab 
and/or rinse count should be made from at least four containers and 
closures selected just prior to filling and sealing. hTn None of 
the four samples may wontain one bacteria per millliliter of 
capacity or one colony per square centimeter of surface area. All 
samples shall be free of coliform organisms. The procedure and apparatus 
for these bacteriological tests shall be in conformance with those 
recognized by the government agency or agencies having jurisdiction. 
Tests shall be performed either by cerfified ++ra&+&plant personnel or a 
m certzped laboratory. 

(g) Compliance procedures. A quality standard for bottled drinking 
water is established in Sec. 165.110(b) of this chapter. To assure that 
the plant’s production of bottled drinking water complies with the 
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applicable standards, laws, and regulations of the government agency or 
agencies having jurisdiction, the plant will analyze product samples as 
follows: 
(1) Water sizall be tested daily at the plant by qualified certzjied personnel, rising mefizods 
approved under tizis part, for total coliform bacteria (and, if fotal colzj-orm bacteria are found, 
immediately re-testedfor total coliform bacteria, E. coli, andfecal coliform bacteria), 
Heterotrophic Plate Count (HPC) bacteria, and turbidity. Water shall be tested weekly by a 
certzjied lab for Pseudomonas aeruginosa, Enterococci, sporulated sulphite-reducing 
anaerobes. Such monitoring shall be completed of a representative sample from a bafciz or 
segment of a continuous production run for each type of bottled drinking water produced 
during a day’s production. The representative sample sizall consist of primary containers of 
product or unit packages of product. Daily total colz~orms and HPC bacteria testing shall be 
completed both at the time of bottlin,, u and after 5 days storage in the primary containers of 
the product or unit packages of the product. 
(2) Water shall be tested at least quarterly for all regulated chemical and physical 
contaminants for which standards are established under 5 165.110(b)(3), (b)(4)(iii)(A)-(B), 
(W..W%W’rl), and (b)(d)(iii)(D), d an annually for all radiological contaminants, at the 
point of bottling. Further quarterly monitoring shall be completedfor representative bottles 
after two years of extended storage for DEHP, DEHA, HPC, total coliforms, and 
Pseudomonas aeruginosa. Such monitoring sizall be completed of a representative sample 
from a batch or segment of a continuous production rzzn for each type of bottled drinking 
water produced during a day’s production. The representative sample shall consist of primary 
containers of product or unit packages of product. 
(3) Unregulated Contaminant Monitoring. Each plant operator sizall monitor each product 

for fhe same unregulated contaminants with the same frequency as requiredfor public water 
systems under EPA rules at 40 CFR # 141.40-141.41. Such monito.ring sizall be completed of a 
representative sample from a batch or segment of a continuous production run for each type 
of bottled drinking water produced during a day’s production. The representative sample sizall 
consist of primary containers of product or unit packages of producf. 
(4) Source Water Cryptosporidium and Other Contaminant Monitoring. Plant operators using 
surface wafer or groundwater under tire direct influence of surface water that are not derived 
from a public water system (and so labeled) sizall monitor tizeir source waterfor 
Crypfosporidium, Giardia, and viruses, witiz tize same frequency as reqzrired of public water 
systems covered by the EPA Information Collection Rule (ICR) codified at 40 CFR part 141, 
beginning [enter date 12 montizs after tize date of promulgationj and continuing for the next 
two years. [!j --;,::--4Me 

* . A* .lionl,is 
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(3) Analyze such samples by methods approved by the government 
agency or agencies having jurisdiction. The plant shall maintain records 
of date of sampling, type of product sampled, production code, and 
results of the analysis. 

(h) Record retention, All records required by Sets. 129.1, 129.20, 
129.35, 129.37, 129.40, and 129.80 shall be maintained at the plant for 
not less tha&-five (5) years, except that records with respect to chemical 
monitoring shall be retainedfor 10 years. Plants shall also retain, on file at the plant, 
current certificates or notifications of approval issued by the 
government agency or agencies approving the plant’s source and supply of 
product water and operations water. All required documents shall be available 
for official review at reasonable times. 
(i) Reporting. The results of all required chemical monitoring, and quarterly summaries of 
required microbial monitoring, shall be mailed on a form prescrib’ed by the Commissioner to 
the state health department or bottled water contact in the state(s) in which the bottling facility 
and the water source are located, and to the Commissioner, on thefirst day of each quarter, 
accompanied by a certificate of accuracy and statement that the analyses are representative of 
the water produced by the plant operator and were completed by laboratories cert@ed as 
required in subsection 0.) The Commissioner will make these results generally available to 
the public and on the Internet. 
0) Certified Laboratories. Analyses conducted to determine compliance with this part or part 
165 shall, unless otherwise specifically noted herein, be completed by laboratories certifiedfor 
analysis of such contaminant in drinking water by EPA or a State with primary enforcement 
responsibility under the Safe Drinking Water Act, using analytical methods authorized under 
part 165 or by 40 CFR part 141, or such other methods as shall be approved by EPA or the 
Commissionerfor drinking water or bottled water in the Federal Register. 
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PART 165-BEVERAGES 

Subpart A--General Provisions 

Sec. 165.3 Definitions. 

Subpart B--Requirements for Specific Standardized Beverages 

Sec. 165.110 Bottled water. 

Authority: 21 U.S.C. 321, 341,343,343-l, 348,349, 371,379e. 

Subpart A--General Provisions 

Sec. 165.3 Definitions. 

*** 

Subpart B--Requirements for Specific Standardized Beverages 

Sec. 165.110 Bottled water. 

(a) Identity--( 1) Description. Bottled water is any water sold or bottled in the 
United States, whether imported, exported, bottled and sold in a single state, 
or botiled in one state and sold in one or more other states, that is intended 
for human consumption and that is sealed in bottles or other containlers with no added 
ingredients except that it may optionally contain safe and suitable antimicrobial 
agents or trace levels offlavorings. Fluoride may be optionally added within the limitations 
established in Sec. 165.1 lO(b)(4)(ii). Bottled water may be used as an ingredient in beverages 
(e.g., diluted juices, flavored bottled waters). 

,I ..- I, -7 9 , we; 
7 The processing and bottling of 
. . . II . . . 

bottled watber shall comply with applicable regulations in part 129 of this chapter. 
(2) Nomenclature. The name of the food is “bottled water,” 

“drinking water,” or alternatively one or more of the following terms 
as appropriate: 

*-k* 

(vi) The name of water derived from an underground formation from 
which water flows naturally to the surface of the earth may be “spring 
water.” Spring water shall be collected only at the spring or through ;a 
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bore hole tapping the underground formation feeding the spring. There 
shall be a natural force causing the water to flow to the surface 
through a natural orifice. The location of the spring shall be 
identified. Spring water collected with the use of an external force 
shall be from the same underground stratum as the spring, as shown by a 
measurable hydraulic connection using a hydrogeologically valid method 
between the bore hole and the natural spring, and shall have all the 
physical properties, before treatment, and be of the same composition 
and quality, as the water that flows naturally to the surface of the 
earth. If spring water is collected with the use of an external force, 
water must continue to flow naturally to the surface of the earth 
through the spring’s natural orifice. Plants shall demonstrate, on 
request, to appropriate regulatory officials, using a hydrogeologically 
valid method, that an appropriate hydraulic connection exists between 
the natural orifice of the spring and the bore hole. The label of any bottle 
of water labeled as “‘spring water” and derivedfrom a bore hole shall 
also state on the label ‘Brought to the Surface by a Well” or “Well Water” 
in type of equal or greater size to the words ‘Spring Water. ” 

*Jr* 

(ix) The name of water directly derivedfrom the melt water of a 
currently active glacier may be “glacier water. ” No other water 
shall be labeled as “glacier water” or “glacial water, ” or oiherwise 
make reference to, or depict c:t its label, glacial origins. 
(-r) Any water name, statement, vignette, photograph, drawing, or other 
graphic on the label or in advertising that may suggest to a consumer that 
the water comes-from a particular source or type of source (such as a 
statement that the water is “mountain water, ” or a graphic showing 
mountains), must accurately represent the actual source of the water. 
(3) Other label statements. (i) If the TDS content of mineral water 

is below 500 ppm, or if it is greater than 1,500 ppm, the statement 
“low mineral content” or the statement “high mineral content”, 
respectively, shall appear on the principal display panel following the 
statement of identity in type size at least one-half the size of the 
statement of identity but in no case of less than one-sixteenth of an 
inch. If the TDS of mineral water is between 500 and 1,500 ppm, no 
additional statement need appear. 

(ii) When bottled water comes from a community water system, as 
. defined in 40 CFR 14 1.2,W 

. . . . . . . 
s-l?d 7 
.’ 
Fyhe label shall state “from a community water 
system” or, alternatively, “from a municipal source” as appropriate., 
on the principal display panel or panels. This statement shall 
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immediately and conspicuously precede or follow the name of the folod 
without intervening written, printed, or graphic matter, other than 
statements required by paragraph (c) of this section, in type size at 
least one-half the size of the statement of identity but in no case of 
less than one-sixteenth of an inch. 

(iii) When the label or labeling of a bottled water product states 
or implies (e.g., through label statements or vignettes with references 
to infants) that the bottled water is for use in feeding infants, and 
the product is not commercially sterile under Sec. 113.3(e)(3)(i) of 
this chapter, the product’s label shall bear conspicuously and on the 
principal display panel the statement “Not sterile. Use as directed by 
physician or by labeling directions for use of infant formula.” 
(iv) Beginning [insert date one year after promulgation] bottled water label shall state, in type 

size at least one-fourth the size of the statement of identity but in no case less than one- 
sixteenth of an inch, the following information in a format to be established by the 
Commissioner: 

(A) Any contaminant listed in subparagraph (v) detected in the 
past year in the product water; 

08 The Maximum Contaminant Level Goal, or the lowest health advisory 
issued by EPA for such contaminant, whichever is lower. The label also 
may state the applicable standardfor those contaminants; 

cc) The water ‘sfluoride and sodium content and the MCLG or health advisory; 
(0) A brief statement of the health effects of the contaminants found at levels above the 
Maximum Contaminant Level Goal or the drinking water health advisory; 

09 A notation of any violation of this part or part 129 of this chapter or applicable 
state bottled water rules by a plant that produced the water in the past year, tfthat violation 
was considered significant by the citing authority; 
(I The precise source(s) of the water, including whether such source 
is a public water system; 
(G) Any treatment used; 

(H) Whether the water meets the CDUEPA criteria for Cryptosporidium safety; 
(I) The date of bottling; 
(4 Reference to the FDA website and hotline, and addresses forfurther information; and, 
(K) A recommendation to “refrigerate after opening. ” 

(v) The contaminants for which label disclosure are required under 
subparagraph (iv) (A) are any contaminants: 

64 regulated in bottled water under this part; 
(B) which the Commissioner determines in the Federal Register may present a 

health hazard; 

CC) for which EPA has issued a National Primary or Secondary Drinking 
Water Regulation in 40 CFR part 141; 
(0) for which the State of bottling or sale has established limits or warning 

levels; 
(E) that are unregulated contaminants for which monitoring is required of 

public water systems under 40 CFR part 141; 
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(F) which EPA has placed on the Contaminant Candidate List under section 
1412(b) of the Safe Drinking Water Act; or, 

(G) for which EPA has established a drinking water health advisory. 
(vi) If any applicable state standard or warning level has been adopted by the state of 

bottling or sale and is more stringent than the federal goal, standard, or health 
advisory noted in this paragraph, the presence of that contaminant, the state standard or 
warning level, and the health effects that caused the state to issue such standard or 
warning level, shall be noted on the label, tfso required by the state in which the water is 
sold. 

*** 

(b) Quality. The standard of quality for bottled water, including 
. 

water for use as an ingredient in beverages 7 ‘R 
, . . I, -- (, . . . . 

e* b 

,, +vdq4mGUw is as follows: 

**Jr 

(2) Microbiological quality. 
(i) Bottled water shall, when a sample consisting of analytical units of equal volume is 

examined by the methods described in applicable sections of 40 CFRpart I41 or such other 
methods as shall be approved by EPA or the Commissioner in the Federal Register, 
. . . . II - 
e4@w3 

. . 

ww meet the following standards of microbiological quality: . . 
(A) No total coliforms (including E. coli, fecal coliform, and other coliforms), 

Enterococci, Pseudomonas aeruginosa, sporulated sulfite-reducing anaerobes, or other 
pathogens identified in the Federal Register by the Commissioner as a potential health 
concern in bottled water, shall be present; {From FDA Proposed total coliform 
bacteria ban and EU standards) 

(B) Heterotrophic Plate Count bacteria shall not exceed: 

(0 100 colony forming units/mililiter (cfu/ml) at 22 degrees C, or 20 cfw’ml at 3 7 
degrees C, when tested at the time of bottling; 

(II) 200 cfu/ml in 90% of samples thereafter 5 days or more after bottling. 

ml SO0 cfu/ml in any single sample at any time after bottling. 
{From EU, IBWA, and EPA/State Guidelines) 
(ii) Any plant operator who bottles water derivedfrom surface water or from groundwater 
under the direct influence of surface water shall meet the requirements for producing such 
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water established in 40 CFR part 141,, subparts Hand P. (From EPA tap water rules} In 
addition, bottled water which originates from a source which is not protectedfrom surface 
contamination shall be subjected to ozonation of sufficient dose,filtration rated at one micron, 
or another effective process, which removes or destroys no less than 99.9% of the cysts of the 
parasite Giardia lamblia and Cryptosporidium {Adapted from IBWA Model Code and EPA 
tap water rules} 

. . 

. . 

(3) Physical quality. Bottled water shall, when a composite of 
analytical units of equal volume from a sample is examined by the method 
described in applicable sections of 40 CFR part 141 or such other methods as 
shall be approved by EPA or by the Commissioner in the Federal Register, 
.\ . . , IW 

quality: 
(i) The turbidity shall not exceed 0.3 5 units. {EPA tap water rule for 95’h percentile} 

*** 

(4) Chemical quality. (i)(A) Bottled water shall, when a composite 
of analytical units of equal volume from a sample is examined by the 
methods described in paragraph (b)(4)(i)(B) of this section, meet 
standards of chemical quality and shall not contain chemical substances 
in excess of the following concentrations: 
_-_--------------------------------------------------------------------- 

Substance Concentration in milligrams per liter 
___--------------------------------------------------------------------- 

Arsenic.. . . . . . . . . . . . . . . . . . . . . . . . . 04X 0.002 {EPA lo-’ IRIS Cancer Risk; CA. Prop. 65 level= O.OOS} 
Chloride\l\ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.0 
Iron\l\ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.3 
Manganese\ l\ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.05 
Phenols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.001 
Total dissolved solids\l\ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500.0 
Zinc \l\ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0 
Organics: 

Total Trihalomethanes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . &NJ 0.010 {CA & IBWA standard} 
-------_---------------------------------------------------------------- 
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\l\ Mineral water is exempt from allowable level. The exemptions are 
aesthetically based allowable levels and do not relate to a health 
concern. 

(B) Analyses conducted to determine compliance with thispart, except where otherwise 
expressly stated herein, shall be completed by laboratories certtfiedfor analysis of such 
contaminant in drinking water by EPA or a State with primary enforcement 
responsibility under the Safe Drinking Water Act, using analytical methods authorized 
under 40 CFR part 141 or such other methods as shall be approved by EPA or the 
Commissioner for drr.. ., -1) &ing water or bottled water in the Federal Register. 

evi-wkle 
ve 

*** 

(iii) Having consulted with EPA as required by section 410 of the 
Federal Food, Drug, and Cosmetic Act, the Food and Drug Administration 
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has determined that bottled water, when a composite of analytical units 
of equal volume from a sample is examined by the methods listed in 
paragraphs (b)(4)(iii)(E) through (b)(4)(iii)(F), and (b)(4)(iii)(G) of 
this section, shall not contain the following chemical contaminants in 
excess of the concentrations specified in paragraphs (b)(4)(iii)(A) 
through (b)(4)(iii)(D) of this section. 

(A) The allowable levels for inorganic substances are as follows: 

Concentration in milligrams 
Contaminant per liter (or as specified) 

______-__--------------------------------------------------------------- 

Antimony WI .............. . ............. Q&4& 0.005 (EU standard) 
Asbestos ............................. 7 MFL {EPA tap water standard} 
Barium.. .................................. 2 I.0 {IBWA Model Code) 
Beryllium W.. ........................... 0.004. 
Boron ................................ 0.001 (EU standard} 
Bromate ............................ 0.010 @PA tap water standard & EU standard} 
Cadmium.. ................................. 0.005. 
Chlorine .............................. 0.100 {IBWA Model Code} 
Chtoramine .......................... 4.0 (EPA tap water standard) 
Chlorine Dioxide ................. ..O. 8 {EPA tap water standard} 
Chlorite .............................. 0.8 (EPA tap water MRICbLG) 
Chromium .................................. 0& 0.050 (EU standard and IBWA Model Code) 
Copper.. .................................. 1 .O. 
Cyanide%. .............................. nl 0.050 {EU standard} 
Lead.. .................................... 0.005. 
Mercury.. ................................. Q&X&. 0.001 (EU standard and IBWA Model Code) 
Nickel W.. .............................. Q& 0.020 (EU standard) 
Nitrate.. ................................. 10 (as nitrogen). 
Nitrite.. ................................. 1 (as nitrogen). 

Total Nitrate and Nitrite.. ........... 10 (as nitrogen). 
Selenium.. ................................ Q&k% 0.010 {EU standard, IBWA. Model Code) 
Thallium \1\. .................... O.O02.{FDA standard stayed; IBWA Code recommendation} 
------------------------------------------------------------------------ 

. . - ... -* .. . 



(B) The allowable levels for volatile organic chemicals (VOC’s) are 
as follows: 
------------------------------------------------------------------------ 

Concentration in 
Contaminant (CAS Reg. No.) milligrams per 

liter 
---_--_-_-_-------_-____________________-------------------------------- 

Benzene (71-43-2). ................................... W 0.001 {EU standard} 
Bromodichloromethane ................................ 0.0025 {CA Prop. 65 warning level) 
Carbon tetrachloride (56-23-5). ...................... 0.005 
Chlorodibromomethane ................................ 0.0035 (CA Prop. 65 warning level] 
o- Dichlorobenzene (95-50-l). ........................ 0.6 
p- Dichlorobenzene (106-46-7). ....................... 0.075 
1,2-Dichloroethane (107-06-2). ....................... 4MW 0.003 {EU standard} 
1,l -Dichloroethylene (75-35-4). ...................... 0.007 
cis-1,2-Dichloroethylene (156-59-2). ................. 0.07 
trans-1,2-Dichloroethylene (156-60-5). ............... 0.1 
Dichloromethane (75-09-2) ............................ 0.005 
1,2-Dichloropropane (78-87-5). ....................... 0.005 
Ethylbenzene (100-4 l-4). ............................. 0.7 
Monochlorobenzene (108-90-7) ......................... 0.1 
Styrene (100-42-5) ................................... 0.1 
Tetrachloroethylene (127- 18-4). ...................... 0.005 
Toluene (108-88-3) ................................... 1 
1,2,4-Trichlorobenzene (120-82- 1). ................... 0.07 
l,l,l-Trichloroethane (71-55-6). ..................... 0.20 
1,1,2-Trichloroethane (79-00-5). ..................... 0.005 
Trichloroethylene (79-O l-6). ......................... 0.005 
Vinyl chloride (75-O l-4). ............................ GO02 0.0005 {EU standard} 
Xylenes (13 30-20-7) .................................. 10 
------------------------------------------------------------------------ 

(C)(I) The allowable level for any organic pesticide (as that term is defined 
under the Federal Insecticide, Fungicide, and Rodenticide Act, 7 USC. 8 I36(u)) 
shall be 0.1 micrograms per liter, unless otherwise prescribed under subparagraph (2), 
and the total organic pesticides allowable limit is 0.5 micrograms per liter. 
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(II) The allowable levels for specific pesticides and other synthetic organic chemicals (SOC’s) 
are as follows: 
w--m--v- ----v----- ___----___---_---------------------------------------- 

Concentration in 
Contaminant (CAS Reg. No.) milligrams per 

liter 
___----------------- -------------__-_----------------------------------- 

Alachlor (15972-60-8) ................................. 0&Q&0.0001 {EU standard) 
Atrazine (19 12-24-9). ................................. n 0.0001 {EU standard) 
Benzo(a)pyrene (50-32-8). ............................. 0.0002 
Carbofuran (1563-66-2). ............................... &&l-o. 0001 (EU standard} 
Chlordane (57-74-9). .................................. n 0.0001 {EU standard} 
Dalapon (75-99-O) ..................................... c\30.0001 {EU standard) 

1,2-Dibromo-3-chloropropane (96-12-S)..............WO.OOO l {EU standard) 
2,4-D (94-75-7) ....................................... nn70.0001 {EU standard) 
Di(2-ethylhexyl)adipate (103-23-l). ................... 0.4 
Di(2-Ethylizexyl)phthalate ........................ 0.006 {EPA tap water standard; IBWA Code} 
Dinoseb (88-85-7) ..................................... n 0.0001 {EU standard) 
Diquat (SS-00-7)%. .................................. &Q2 0.0001 (EU standard) 
Endothall (145-73-3) W.. ............................ GO. 0001 {EU standard) 
Endrin (72-20-g) ...................................... nnn?o. 0001 {EU standard) 
Epichlorohydrin ............................... 0.010 (EU standard} 
Ethylene dibromide (106-93-4). ........................ 0.00005 
Glyphosate (1071-53-6) W-. ........................... &G 0.0001 (EU standard) 
Haloacetic Acids (HM 5) .............................. 0.030 (EPA Stage 2 tap water standard} 
Heptachlor (76-44-8) .................................. &4X&M 0.0001 {EU standard) 
Heptachlor epoxide (1024-57-3). ....................... 0.0002 0.0001 {EU standard} 
Hexachlorobenzene (1 18-74-4). ......................... 0.001 
Hexachlorocyciopentadiene (77-47-4). .................. 0.05 
Lindane (58-89-9). .................................... 4iM4302 0.0001 (EU standard} 
Methoxychlor (72-43-5). ............................... a34 0.0001 (EU standard} 

: Oxamyl (23135-22-O). .................................. JX 0.0001 {EU standard) 
Pentachlorophenol (87-86-5). .......................... Q&J& 0.0001 {EU stan<?rd} 
PCB’s (as decachlorobiphenyl) ( 13 3 6-36-3). ............ 0.0005 
Picloram (1918-02-l). ................................. “;O.OOOI (EU standard} 
Simazine (122-34-9). .................................. Q&Q4 0.0001 {EU standard) 
2,3,7,8-TCDD (Dioxin) (1746-01-6) Uk.. .............. 3 x 10e8 
Toxaphene (8001-35-2). ................................ QGJ0G 0.0001 {EU standard} 
2,4,5-TP (Silvex) (93-72-l). .......................... &G---O.0001 (EU standard} 
--------------__--_----------------------------------------------------- 

+ 
\l\ HAA 5 is the sum of the concentrations of 5 haloacetic acids: mono-, 
di- and trichlorocetic acid, and mono- and dichloroacetic acids. 

(D) The allowable levels for certain chemicals for which EPA has 
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established secondary maximum contaminant levels in its drinking water 
regulations (40 CFR part 143) are as follows: 

____________------__---------------------------------------------------- 

Concentration in 
Contaminant milligrtis per 

liter 

Aluminum.. ............................................ 0.2 
Silver.. .............................................. -&I- 0.025 {IBWA Model Code} 
Sulfate \ l\. .......................................... 250.0 

\I\ Mineral water is exempt from allowable level. The exemptions are 
aesthetically based allowable levels and do not relate to a health 
concern. 

(E) Analyses to determine compliance with the requirements of 
paragraph (b)(4)(iii)(A) of this section shall be conducted in 
accordance with an applicable method and applicable revisions to thje 
methods listed in paragraphs (b)(LF)(iii)(E)(l) through 
(b)(4)(iii)(E)( 13) of?!? c section, or 40 CFR part 141, and described,, 
unless otherwise noted, in “Methods for Chemical Analysis of Water and 
Wastes,” U.S. EPA Environmental Monitoring and Support Laboratory (EMSL), 

*** 

(c> Prohibition on Sales; Notification. T When the microbiological, 
physical, chemical, or radiological quality of bottled water is below that prescribed 
by paragraphs (b)(2) through (b)(5), of this section, the plant operator shall notify the 
Commissioner and the State Department of Health or bottled wate.r regulatory program 
contact in each state in which the water may be sold. Such not#cation shall be made within 
24 hours for a microbiological or other contaminant which may have acute health effects, or 
within 7 days for any other violation. Bottled water that is below the quali@ standards 
prescribed by paragraphs (b)(2) through (b)(5) of this section is adulterated and may not be 
sold. A plant operator who knows or has reason to believe that circumstances exist which may 
adversely affect the safety of bottled water, including but not limited to source contamination, 
spills, accidents, natural disasters, or breakdowns in treatment, shall notifv the state in which 
the water is bottled and the Commissionerpromptly. Such notification shall be made within 
24 hours ifthere may be microbiological or other contamination that may have acute health 
effects, or within 7 days for any other concern. H 
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above the limits established in this part or produced in violation of 
the requirements of this part or that otherwise may adversely affect the 
safety of consumers is considered injurious to health under section 402(a)( 1 j 
of the act and is deemed to be adulterated, and may be recalled by the Commissioner. I 
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EXECUTIVE SUMMARY 

M ore than half of all Americans drink bottled water; about a third of the 

public consumes it regularly. Sales have tripled in the past 10 years, to 

about $4 billion a year. This sales bonanza has been fueled by ubiquitous ads 

picturing towering mountains, pristine glaciers, and crystal-clear springs nestled 

in untouched forests yielding absolutely pure water. But is the marketing image 

of total purity accurate? Also, are rules for bottled water stricter than those for 

tap water? 

Not exactly. No one should assume that just because he or she purchases water in 

a bottle that it is necessarily any better regulated, purer, or safer than most tap water. 

NRDC has completed a four-year study of the bottled water industry, including its 

bacterial and chemical contamination problems. We have conducted a review of 

available information on bottled water and its sources, an in-depth assessment of 

Food and Drug Administration (FDA) and all 50 states’ programs governing bottled 

water safety, and an analysis of government and academic bottled water testing 

results. We have compared FDA’s bottled water rules with certain international 

bottled water standards and with the U.S. Environmental Protection Agency (EPA) 

rules that apply to piped tap water supplied by public water systems. In addition, 

NRDC commissioned independent lab testing of more than 1,000 bottles of 103 types 

of bottled water from many parts of the country (California, the District of Columbia, 

Florida, Illinois, New York, and Texas). Our conclusions and recommendations follow. 

AN EXPLODING BOTTLED WATER MARKET 

b There has been an explosion in bottled water use in the United States, driven in 

large measure by marketing designed to convince the public of bottled water’s 

purity and safety, and capitalizing on public concern about tap water quality. People 

spend from 240 to over 10,000 times more per gallon for bottled water than they 

typically do for tap water. 

b Some of this marketing is misleading, implying the water comes from pristine 

sources when it does not. For example, one brand of “spring water” whose label 

pictured a lake and mountains, actually came from a well in an industrial facility’s 

parking lot, near a hazardous waste dump, and periodically was contaminated with 

industrial chemicals at levels above FDA standards. 

b According to government and industry estimates, about one fourth of bottled 

water is bottled tap water (and by some accounts, as much as 40 percent is 

derived from tap water)-sometimes with additional treatment, sometimes not. 

No one should assume 

that just because he or 

she purchases water 

in a bottle that it is 

necessarily any better 

regulated, purer, or 

safer than most tap 

water. 

MAJOR REGULATORY GAPS 

b FDA’s rules completely exempt 60-70 percent of the bottled water sold in the 

United States from the agency’s bottled water standards, because FDA says its rules 

do not apply to water packaged and sold within the same state. Nearly 40 states say 

they do regulate such waters (generally with few or no resources dedicated to 

policing this); therefore, about one out of five states do not. 

V 



Bottled wafer plants 

must test for coliform 

bacteria just once a 

week; big-city tap 

water must be tested 

ZOO or more times a 

month. 

b FDA also exempts “carbonated water, ” “seltzer,” and many other waters sold in 

bottles from its bottled water standards, applying only vague general sanitation 

rules that set no specific contamination limits. Fewer than half of the states require 

these waters to meet bottled water standards. 

b Even when bottled waters are covered by FDA’s specific bottled water standards, 

those rules are weaker in many ways than EPA rules that apply to big city tap water. 

For instance, comparing those EPA regulations (for water systems which serve the 

majority of the U.S. population) with FDA’s bottled water rules: 

l City tap water can have no confirmed E. coli or fecal coliform bacteria 

(bacteria that are indications of possible contamination by fecal matter). FDA 

bottled water rules include no such prohibition (a certain amount of any type 

of coliform bacteria is allowed in bottled water). 

l City tap water from surface water must be filtered and disinfected (or the 

water system must adopt well-defined protective measures for the source 

water it uses, such as control of potentially polluting activities that may affect 

the stream involved). In contrast, there are no federal filtration or disinfection 

requirements for bottled water-the only source-water protection, filtration, or 

disinfection provisions for bottled water are completely delegated to state 

discretion, and many states have adopted no s#uch meaningful programs. 

l Bottled water plants must test for coliform bacteria just once a week; big-city 

tap water must be tested 100 or more times a month. 

l Repeated high levels of bacteria (i.e., “heterotrophic-plate-count” bacteria) in 

tap water combined with a lack of disinfectant can trigger a violation for 

cities-but not for water bottlers. 

l Most cities using surface water have had to test for Crypfosporidium or 

Giardiu, two common water pathogens that can cause diarrhea and other 

intestinal problems (or more serious problems in vulnerable people), yet 

bottled water companies don’t have to do this. 

l City tap water must meet standards for certain important toxic or cancer- 

causing chemicals such as phthalate (a chemical that can leach from plastic, 

including plastic bottles); some in the industry persuaded FDA to exempt 

bottled water from regulations regarding these chemicals. 

l Any violation of tap-water standards is grounds for enforcement-but 

bottled water in violation of standards can still be sold if it is labeled as 

“containing excessive chemicals” or “excessive bacteria” (unless FDA finds it 

“adulterated,” a term not specifically defined). 

0 Cities generally must test at least once a quarter for many chemical 

contaminants. Water bottlers generally must test only annually. 

l Cities must have their water tested by government-certified labs; such 

certified testing is not required for bottlers. 

l Tap water test results and notices of violations must be reported to state or 

federal officials. There is no mandatory reporting for water bottlers. 

l City water system operators must be certified and trained to ensure that they 

know how to safely treat and deliver water-not so for bottlers. 
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l City water systems must issue annual “right-to-know” reports telling 

consumers what is in their water; as detailed in this report, bottlers 

successfully killed such a requirement for bottled water. 

b FDA and state bottled water programs are seriously underfunded. FDA says 

bottled water is a low priority; the agency estimates it has the equivalent offewer 

than one staff person dedicated to developing and issuing bottled water rules, and 

the equivalent offezuer than one FDA staffer assuring compliance with the bottled 

water rules on the books. Although a small number of states (such as California) 

have real bottled water programs, our 1998 survey found that 43 states have fewer 

than one staff person dedicated to bottled water regulation. By comparison, 

hundreds of federal staff and many more state personnel are dedicated to tap water 

regulation. Directing disproportionate resources to tap water protection is war- 

ranted. At the same tune, over half the U.S. public (including many imrnuno- 

compromised people) uses bottled water, and many millions of people use bottled 

water as their chief or exclusive drinking water source. 

b FDA’s regulations are less stringent than some international standards. For 

example, unlike FDA’s rules, the European Union’s (EU’s) bottled natural mineral 

water standards regulate total bacteria count, and explicitly ban all parasites and 

pathogenic microorganisms, E. coli or other coliform bacteria, fecal streptococci (e.g., 

Streptococcus faecalis, recently renamed Enferococcus faecalis), Pseudomonas aeruginosa, 

and sporulated sulphite-reducing anaerobic bacteria. Moreover, unlike the weaker 

FDA rules, the EU rules require natural mineral bottled water’s labels to state the 

composition of the water and the specific water source, and mandate that only one 

water label may be used per source of water. Similarly, recent EU standards a.ppli- 

cable to aII bottled water also are far stricter than FDA standards. FDA’s standards 

for certain chemicals (such as arsenic) also are weaker than certain World He&h 

Organization (WHO) guidelines. 

--- 
BOTTLED WATER: AS PURE AS WE ARE LED TO BELIRIE? 

b While most bottled water apparently is of good quality, publicly available moni- 

toring data are scarce. The underfunded and haphazard patchwork of regulatory 

programs has found numerous cases where bottled water has been contaminated at 

levels above state or federal standards. In some cases bottled water has been recalled. 

b Our “snapshot” testing of more than 1,000 bottles of 103 brands of water by three 

independent labs found that most bottled water tested was of good quality, but some 

brands’ quality was spotty. About one third of the bottled waters we tested con- 

tained significant contamination (i.e., levels of chemical or bacterial contaminants 

exceeding those allowed under a state or industry standard or guideline) in at least 

one test. This is the most comprehensive independent testing of bottled water in the 

United States that is publicly available. Moreover, NRDC contracted with an 

independent data verification firm to confirm the accuracy of our positive test 

results. Still, the testing was limited. The labs tested most waters for about half of the 

drinking water contaminants regulated by FDA (to control costs). They found: 

FDA estimates it has 

the equivalent of 

fewer than one staff 

person dedicated to 

developing and 

issuing bottled water 

rules, and the 

equivalent of fewer 

than one FDA staffer 

assuring compliance 

with the bottled water 

rules on the books. 
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Approximately one l Nearly one in four of the waters tested (23 of the 103 waters, or 22 percent) 

third of the tested violated strict applicable state (California) Limits for bottled water in at least 

one sample, most commonly for arsenic or certain cancer-causing man-made 
waters violated an (“synthetic”) organic compounds. Another three waters sold outside of 

enforceable state California (3 percent of the national total) violated industry-recommended 

standards for synthetic organic compounds in at least one sample, but unlike 
standard or exceeded 

in California, those industry standards were not enforceable in the states 
microbiological-purity (Florida and Texas) in which they were sold. 

guidelines, or both, in l Nearly one in five tested waters (18 of the 1.03, or 17 percent) contained, in at 

least one sample, more bacteria than allowed under microbiological-purity 
at least one sample. “guidelines” (unenforceable sanitation guidelines based on hiiterotrophic-plate- 

count [HI’C] bacteria levels in the water) adopted by some states, the industry, 

and the EU. The U.S. bottled water industry uses HPC guidelines, and there 

are European HPC standards applicable overseas to certain bottled waters, but 

there are no U.S. standards in light of strong bottler opposition to making such 

limits legally binding. 

l In sum, approximately one third of the tested waters (34 of 103 waters, or 

33 percent) violated an enforceable state standard or exceeded microbiological- 

purity guidelines, or both, in at least one sample. We were unable to test for 

many microbial contaminants, such as Cypfosporidium, because the logistics 

and cost of testing for them post-bottling were beyond our means. 

l Four waters (4 percent) violated the generally weak federal bottled water 

standards (two for excessive fluoride and two fas excessive coliform bacteria; 

neither of the two latter waters were found to be contaminated with coliform 

bacteria in our testing of a different lot of the same brand). 

l About one fifth of the waters contained synthetic organic chemicals-such as 

industrial chemicals (e.g., toluene or xylene) or chemicals used in manufacturing 

plastic (e.g., phthalate, adipate, or styrene)-in at least one sample, but 

generally at levels below state and federal standards. One sample contained 

phthalate-a carcinogen that leaches from plastic-at a level twice the tap 

water standard, but there is no bottled water standard for this chemical; two 

other samples from different batches of this same water contained no detect- 

able phthalate. 

l In addition, many waters contained arsenic, nitrate, or other inorganic 

contaminants at levels below current standards. While in most cases the levels 

found were not surprising, in eight cases arsenic was found in at least one test 

at a level of potential health concern. 

l For purposes of comparison, we note that EPA recently reported that in 1996 

about 1 in 10 community tap water systems (serving about one seventh of the 

U.S. population) violated EPA’s tap water treatment or contaminant standards, 

and 28 percent of tap water systems violated significant water-monitoring or 

reporting requirements. In addition, the tap water of more than 32 million 

Americans (and perhaps more) exceeds 2 parts per billion (ppb) arsenic (the 

California Proposition 65 warning level, applicable to bottled water is 5 ppb); 



and 80 to 100 million Americans drink tap water that contains very significant 

trihalomethane levels (over 40 ppb). Thus, while much tap water is supplied 

by systems that have violated EPA standards or that serve water containing 

substantial levels of risky contaminants, apparently the majority of the 

country’s tap water passes EPA standards. Therefore, while much tap water is 

indeed risky, having compared available data we conclude that there is no 

assurance that bottled water is any safer than tap water. 

b Other academic and government bottled water surveys generally are consistent 

with the testing NRDC commissioned. Though usually limited in scope, these 

studies also have found that most bottled water meets applicable enforceable 

standards, but that a minority of waters contain chemical or microbiological con- 

taminants of potential concern. 

RECOMMENDATIONS 

Every American has a right to safe, good-tasting water from the tap. If we choose to 

buy bottled water, we deserve assurances that it too is safe. In addition, whether our 

water comes from a tap or a bottle, we have a right to know what’s in it. Among our 

key recommendations are: 

b FDA should set strict limits (equivalent to those in California, EPA rules, inter- 

national standards, or industry guidelines, whichever is most health protective) for 

contaminants of concern in bottled water, including arsenic, heterotrophic-plate- 

count bacteria, E. coli and other parasites and pathogens, Pseudomonas atmginosa, and 

synthetic organic chemicals, including chemicals such as phthalate, which can leach 

from plastic. 

b FDA’s rules should be overhauled and should apply to all bottled water dis- 

tributed nationally or within a state, carbonated or not. To comply with common 

sense and a new requirement tucked into the 1996 Safe Drinking Water Act Amend- 

ments, FDA standards must be made at least as strict as those applicable to city tap 

water supplies. The FDA should adopt rules for bottled water testing, to control 

microbial and chemical contaminants, to protect water sources, to ensure the 

reporting of test results and violations to state and federal officials, to train and 

certify operators of water bottling plants, and to require the use of certified labs. In 

addition, FDA should do its own audits and monitoring of the quality of bottled 

water sold across the nation and should publicly release the results. 

b Right-to-know requirements should require water-bottle labels to disclose FDA’s rules should be 

contaminants, the exact water sour?e, treatment, and other key information, as is overhauled and 
now required of tap water systems. If bottled water is so pure, why not prove it with 

full disclosure on the label? 
should apply to all 

b FDA’s bottled water program and state programs must be better funded, with a bottled water dis- 
new penny-per-bottle fee on bottled water to fund regulatory programs, testing, and 

enforcement. 
tributed nationally or 

b State bottled water programs should be subject to federal review and approval, and within a state, 

should receive federal funding from the penny-per-bottle fee recommended above. carbonated or not. 
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The long-term b If FDA fails within 18 months to make its bottled water rules and its regulatory 

solution to our water oversight and enforcement at least as stringent as those for tap water, the bottled 

water regulatory program and funding for it (including the proceeds from a penny- 
woes is tofix our tap per-bottle fee) should be transferred to EPA. We recommend this transfer with some 

water so it is safe for trepidation, in light of EPA’s less-than-perfect tap wa.ter program and its own serious 

resource constraints, We conclude, however, that it would be hard for EPA authority 
everyone, and tastes 

to be worse than FDA’s seriously deficient program, and that a transfer of funding 
and smells good. for bottled water supervision to EPA from FDA would help. Clearly EPA has more 

resources dedicated to drinking water and has adopted stricter rules and oversight 

of state programs than FDA has. More stringent EPA tap water rules should be 

applied to bottled water within six months after transfer of authority. 

b A credible independent third-party nongovernmental organization should 

establish a “certified safe” bottled water program thad is truly open, ensures full 

compliance with all FDA, EPA, state, industry, and international standards and 

guidelines, does twice-a-year surprise inspections, documents sufficient source 

protection and treatment to meet EPA/Centers for Disease Control and Prevention 

(CDC) criteria for Crypfosporidium-safe bottled water, and makes readily available 

(including on the Web) all inspections and monitoring results. Currently neither NSF 

nor International Bottled Water Association certifications have sufficiently stringent 

criteria, nor are they sufficiently independent of the industry, to provide consumer 

confidence that such strict standards are met. Immune-compromised or other 

vulnerable people particularly may want such certification to be fully confident of 

their bottled water’s purity. 

b While we reasonably may choose to use bottled water for convenience, taste, or as 

a temporary alternative to contaminated tap water, it is no long-term national solu- 

tion to this problem. BottIed water sometimes is contaminated, and we don’t use it 

to bathe, shower, etc.-major routes of exposure for some tap water contaminants. A 

major shift to bottled water could undermine funding for tap water protection, 

raising serious equity issues for the poor. Manufacture and shipping of billions of 

bottles causes unnecessary energy and petroleum consumption, leads to landfilling 

or incineration of bottles, and can release environmental toxins. The long-term 

solution to our water woes is to fix our tap water so it is safe for everyone, and tastes 

and smells good. 



CHAPTER 1 

PRINCIPAL FINDINGS 
ANDRECOMMENDATIONS 

A mericans increasingly are turning to bottled water, making it a $4 billion-a-year 

business in the United States.’ Millions of us are willing to pay 240 to over 

10,000 times more per gallon for bottled water than we do for tap water-though we 

probably rarely think of it that way.* However, some bottled water contains bacterial 

contaminants, and several brands of bottled water contain synthetic organic 

chemicals (such as industrial solvents, chemicals from plastic, or trihalomethanes- 

the by-products of the chemical reaction between chlorine and organic matter in 

water) or inorganic contaminants (such as arsenic, a known carcinogen) in at least 

some bottles (see Chapter 3 and our accompanying Technical Report).* Moreover, as 

Chapter 4 documents, bottled water regulations have gaping holes, and both state 

and federal bottled water regulatory programs are severely underfunded. In 

Chapter 5 we present evidence that there is substantially misleading marketing of 

some bottled water, and in Chapter 6 we argue that consumers should be informed 

about the contaminants found in the water they purchase. NRDC’s major findings 

and recommendations are summarized below. 

FINDINGS 
1. Most bottled water apparently is of good quality, but some contains 

contamination; it should not automatically be assumed to be purer or safer 

than most tap water. 

Based on available data and our testing, most bottled water is of good quality, and 

contamination posing immediate risks to healthy people is rare (see Chapter 3 and 

the Technical Report). However, blanket reassurances from the bottled water industry 

that bottled water is totally safe and pure are false. 

No one should assume that just because water comes from a bottle that it is 

necessarily any purer or safer than most tap water. Testing commissioned by NRDC 

and studies by previous investigators3 show that bottled water is sometimes 

contaminated. NRDC contracted with three leading independent laboratories to do 

l Throughout this document we use the term conta minant in the same way that term is used in the Safe Drib-king 
Water Act (SDWA)-i.e, “my physical, chemical, biological, or radiological substance or matter in water.” 
42 U.S.C. g3OOf(6). 



While our testing is 

the most 

comprehensive 

publicly available 

independent testing of 

U.S. bottled water, it 

must be viewed as 

incomplete. 

“snapshot” testing (testing one to three times for a subset of contaminants of 

concern) of bottled water. 

We found after testing more than 1,000 bottles that about one fourth of the bottled 

water brands (23 of 103 waters, or 22 percent) were contaminated at levels violating 

strict enforceable state (California) limits for the state in which they were purchased, 

in at least one sample. We also found that almost one fifth of the waters we tested 

(18 of 103, or 17 percent) exceeded unenforceable sanitary guidelines for microbio- 

logical purity (heterotrophic-plate-count [HI’C] bacteria guidelines, adopted in some 

states, the European Union (EU), and recommended by the bottled water industry) 

in at least one test. While HPC bacteria may be harmless themselves, they may mask 

the presence of pathogens; some states, the EU and the bottled water industry have 

adopted HPC guidelines to help ensure sanitary source water, processing, and bottling 

practices. In all, at least one sample of one third of the waters we tested (34 of 103, or 

33 percent) exceeded a state enforceable standard for bacterial or chemical contami- 

nation, a nonenforceable microbiological-purity (HPC) guideline, or both. 

The labs contracted by NRDC detected contaminants of potential concern (either 

microbes or chemicals regulated in tap or bottled water) in at least one sample of 

about half of the bottled waters we tested, though in the majority of the waters no 

standards were exceeded. While state or indust standards and guidelines were 

violated in at least one test for about one fourth of the bottled waters, just four 

waters (4 percent) exceeded the weakfederal standards. Of these four waters, two 

violated the FDA coliform-bacteria rule (coliforms are bacteria that can be harmless 

themselves but may indicate the presence of fecal contamination and disease- 

carrying organisms in the water) in one test. When we retested another lot of the 

same waters for coliform bacteria, however, both of these waters tested clean. In 

addition, two other waters violated the FDA standard for fluoride in two sequential 

tests of samples from different lots of these two waters. 

While our testing is the most comprehensive publicly available independent 

testing of U.S. bottled water, it must be viewed as incomplete. Only about half of the 

drinking water contaminants regulated by FDA and ET’A were tested, due to cost 

constraints. There are, conservatively, more than 700 brands selling bottled water in 

the United States, yet we tested only 103 waters. Additionally, we generally tested 

just one to three lots of each water, whereas often thousands or even millions of 

bottles may be produced annually by a single bottler, with the potential for periodic 

(and undetected) contamination problems. Testing by other investigators generally 

has been consistent with our results. For example, as is discussed in detail in the 

accompanying Technical Report, a major survey of microbiological contamination of 

domestic and imported bottled water sold in Canada published in 1998 yielded 

results very similar to NRDC’S.~ We were not able to test for Cyptosporidium in 

bottled water (nor did the Canadian investigators) because the current EPA method 

for Crypfosporidium monitoring requires the filtration of many gallons of water and 

analysis of the filter using a method feasible for bottlers prior to bottling the water, 

but this was logistically and financially infeasible for us to use on finished product 

sold at stores. 



Bottled water recalls and other contamination incidents-whether bacterial, 

industrial-chemical, algae, excessive-chlorine, or other contamination problems- 

have sometimes been quietly dealt with by bottlers, generally with little or no public 

fanfare. In other cases, violations of bottled water standards have been allowed to go 

on for months without a recall or formal enforcement action. Although most of the 

bottled water on the market seems to be of good quality, some of these products are 

not as absolutely pure and pristine as many of their consumers may expect. 

Comparing the data for bottled water quality with those for tap water is not 

straightforward. Far more monitoring data are publicly available for tap water than 

for bottled water. EPA requires frequent monitoring of tap water and makes avail- 

able on its Web site national compliance data for all tap water systems5 Additionally, 

numerous surveys of tap water quality (beyond simple compliance data) are avail- 

able for tap water quality,6 whereas no such comprehensive data are available for 

bottled water. Thus, direct comparison of tap water quality versus bottled water 

quality is not possible based on comparable databases. However, EPA recently 

reported that in 1996, almost 10 percent of community tap water systems (serving 

14 percent of the U.S. population) violated federal EPA tap water treatment or 

contaminant standards, and 28 percent of these tap water systems violated !signifi- 

cant water quality monitoring or reporting requirements.7 While these tap water 

system compliance data are plagued by underreporting and likely understate the 

extent of the problem somewhat,E without question they are based on a far larger 

database than is publicly available for bottled water. Moreover, according to avail- 

able data, nearly half of the U.S. population served by tap water systems gets legally 

allowable but from a health standpoint potentially significant levels of contaminants 

such as cancer-causing trihalomethanes, radon, and/or arsenic in their tap water.’ 

Thus, while there definitely are problems with a substantial minority of the nation’s 

tap water systems, based on the limited data available there is little basis to conclude 

that just because water is purchased in a bottle it is necessarily any better than most 

tap water. 

2. Bottled water contamination with microbes may raise public health issues, 

particularly for people who are immunocompromised. 

Millions of Americans use bottled water as their primary source of drinking; water. 

Some of these people are immunocompromised (such as people undergoing cancer 

chemotherapy, organ-transplant recipients, the chronically ill elderly, some infants 

whose immune systems are not fully developed, and people with AIDS) and use 

bottled water at the recommendation of public health officials or health care providers, 

who suggest that tap water use may be too risky.* In some cases, officials also may 

urge the general public to use bottled water during a tap water contamination crisis. 

l EPA and CDC have jointly recommended that severely immunocompromised people consult with their health care 
provider to decide whether they should drink tap water or switch to bottled water treated with certain advanced 
technologies (or use tap water that is boiled or treated with an advanced home filter). However, we hme found 
that very few bottled water companies clearly label their bottles to enable consumers to determine wkther the 
water meets the EPACDC recommendations. 



As discussed in Chapter 3 and our attached Technical Report, NRDC’s testing and 

other published and unpublished data indicate that while most bottled water appar- 

ently is of high quality in terms of microbiological purity, a substantial minority of it 

may not be. As noted there, a small percentage of the bottled water we tested (about 

3 percent) sometimes contained coliform bacteria-a possible indicator of contarni- 

nation with pathogenic bacteria-and nearly one fifth of the waters we tested 

contained heterotrophic-plate-count (HPC) bacteria at levels exceeding state and 

industry guidelines in at least one test. Some bottled waters contain bacteria (some- 

times naturally occurring), including species of Pseudomonas and others, some of 

which may be a health concern for immunocomprornised people. lo 

In cases where there is known tap water microbial contamination, or where an 

individual suffers from specific health problems such as a compromised immune 

system, tap water can be boiled for one minute to kill all microbes. In the alternative, 

certain types of bottled water may be a te:mporary solution. To be cautious, however, 

an immunocompromised person should buy bottled water only if it is from a 

protected source, and is subjected to EPA-CDC-recommended treatment to kill 

Crypfosporidium, the intestinal parasite that sickened over 400,000 people and killed 

over 100 in a 1993 Milwaukee tap water incident.ll For example, to remove or kill 

Crypfosporidium, water must be treated with “absolute one micron” membrane 

filtration or reverse osmosis, adequately high levels of ozone disinfection, or 

distillation, at a minimum. 

Thus, NRDC recommends that seriously immunocompromised people boil their 

tap water for one minute before using it fo:r consumption or washing food. If they 

choose to buy bottled water, they should consider purchasing only certified “sterile” 

bottled water. Most bottled water has not been independently certified to meet either 

the EPA-CDC standards for killing Cypfosporidium or the definition of “sterile” water, 

so vulnerable people must be especially careful in selecting a drinking water supply.* 

3. Government bottled water regulations end programs have serious deficiencies. 

Chapter 4 outlines in detail the gaping hole.5 in federal regulatory controls for 

bottled water, and the trivial FDA resources dedicated to protecting bottled water. 

FDA estimates that one half of a full-time FDA staff person is dedicated to bottled 

water regulation, and fewer than one IQ-4 staff-person equivalent is spent on 

assuring compliance with FDA bottled water rules.‘* An estimated 60 to 70 percent 

of the bottled water sold in the United Stateis, according to FDA interpretations, is 

exempted from FDA’s contamination limits #and specific bottled water standards 

because it is bottled and sold in the same state. 

Thus, under FDA’s interpretation, the regulation of most bottled water is left 

to ill-equipped and understaffed state governments. Yet 43 of 50 states have the 

l The use of home titration devices is an issue beyond the scope of this study, but experts recommend that at a 
minimum, an immunocompromised person should only purchase a filter certified by NSF fnter~tional for “cyst 
removal” (i.e., to remove protozoa “cysts,” such as Ctyptospridium). In addition, users of home filters must be 
extremely careful to maintain the filter and to change the filkdion media at least as frequently as recommended 
by the manufacturer, or more often. 
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equivalent offaver fhan a single sfaflperson dedicated to regulating bottled water, 

according to our 1998 state survey Four states have adopted no regulations at all for 

bottled water, and the majority of states have simply republished FDA’s deficient 

rules. About 40 states say they regulate “intrastate” waters, but most have dedicated 

virtually no resources to doing so. 

FDA’s rules also exempt many forms of what most of us would consider “bottled 

water” from all of its specific water-testing and contamination standards. If the 

product is declared on the ingredient label simply as “water,” “carbonated water,” 

“disinfected water,” “filtered water,” “seltzer water,” “sparkling water,” or “soda 

water,” it is not considered “bottled water” by FDA,13 nor, as noted in Chapter 4, do 

most states regulate this water as bottled water. For these products, the specific FDA 

contamination standards and water quality testing requirements for bottled water 

are not applicable. No contamination monitoring is required, and only a vague 

narrative legal standard applies, stating that the water cannot be “adulterated’‘-a 

term not specifically defined and, to date, apparently never enforced against any of 

these products by FDA. Therefore, the generalized FDA “good manufacturing 

practice” requirements applicable to these watersi set no specific contamination 

standards. The same is true with most state regulations. 

Even what FDA defines to be “bottled water” is exempt from many of the 

standards and testing requirements that apply to tap water. This appears to directly 

contradict the letter and the spirit of the Federal Food, Drug, and Cosmetic .Act 

(FFDCA), which requires-under a provision strengthened in 1996-that FDA’s 

bottled water standards must be at least as stringent as tap water standards.15 For 

example, EPA’s rules clearly prohibit tap water from containing any confirmed E. coli 

or fecal coliform bacteria (bacteria that are indicators of possible fecal matter 

contamination often associated with waterborne disease).16 FDA has no such 

prohibition for bottled water; instead, any type of coliform bacteria is allowed up to 

a certain level.17 (See Table 1 for a comparison of EPA and FDA rules.) 

Similarly, a big city has to test its tap water 100 times or more each month for 

coliform bacteria-many times a day, on average--yet bottled water (even at an 

enormous bottling plant) must be tested for coliform bacteria only once a week 

under FDA rules. Moreover, while high overall levels of bacteria (known as hetero- 

trophic-plate-count [HPC] bacteria) can be are counted toward bacteria violations for 

city tap water (in the absence of adequate disinfection), as described in Chapter 4, 

FDA bowed to bottled water industry arguments and decided to apply no standards 

for HPC bacteria in bottled water. HF’C bacteria are commonly found in bottl.ed water. 

EPA’s “information collection rule” generally requires big cities that use surface 

water (such as rivers or lakes) for tap water to test for common parasites such as 

viruses, Giardia, and Crypfosporidium. Under FDA rules, water bottlers are never 

required to do so. In the same vein, cities using surface water generally must 

disinfect their water and filter it to remove bacteria and certain parasites.* Yet there 

An estimated 60 to 70 

percent of the bottled 

water sold in the 

United States is 

exempted fi-om FDA’s 

contamination limits 

and specific bottled 

water standards 

because it is bottled 

and sold in the same 

state. 

’ Cities using surface water as their source generally must disinfect, unless they can document and obtain state 
approval for a filtration waiver, based on evidence that their source water is pure and highly protected from 
contamination. 



TABLE 1 
Key Differences Between EPA Tap Water and FDA Bottled Water Rules 

Water Type Dlslnfectlon Conflrmed Testlng Must Filter Must Test for Testlng Operator Must Test for Must Use Must Report Consumer 
Required? E. con Frequency to Remove crypto- Frequency Must Be and Meet Certlfled Vlolatlons to Rlght to 

& Fecal for Bacteria? Pathogens, spoddhm. for Most Tralned & Standards fer Labs to Do State, Feds? Know About 
Collform or Have Glardle, Synthetic Certlfled? Asbestos & Testing? Contaml- 
Banned? Strictly Vhuses? Organic Phthalate? nation? 

Protected Chemicals? 
Source7 

- _~ _-_____- 
Bottled Water No No l/week Noa No l/year No No No No No 
-__ 

0) Carbonated No No None No No None No No No No No 
or Seltzer 
Water 

Big Cityb Tap Yes 
Water (using 
surface water) 

Yes Hundreds/ 
month 

Yes Yes l/quarter 
(limited 
waivers 
available 
if clean 
source) 

Yesc Yes 
(though 
limited 
waivers 
available if 
if clean 
source) 

Yes Yes Yes 

Small Town No (though Yes 20/month No (unless No l/quarter Yesc Yes Yes Yes Yes 
Tap Water new rule in 
(using a well) 2002 will 

require if 
needed) 

subject to (waivers 
surface available if 
contaimination) clean source) 

(though 
which is 
available if 
clean source 

a FDA requires state or local approval of bottled water sources, but there is no federal definition or control of what may be a bottled water source; the FDA “approved source” requirament thus has been cailad 

a “regulatory mirage.” 

b 9ig city refers to city system serving 100,000 people or more. A big city using only wells would have to comply with all requirements noted for a surface water-supplied city, except that if its wells were not 

under the inf!uence of surface water, It currently would no? have to disinfect, filter, Or test for C.r’VptOSpOfkfiwn. Giarcfia. or YirUSeS. A new rule for such groundwater-supplied systems must be issued in 2002, 

which may require some ckies using wells to disinfect or filter and do additional microbial monitoring. 

C The Safe Drinking Water Act Amendments of 1996 require states. subject to EPA guidelines to train and certify oparators of all public water systems, EP.A’s rules to implement this provision are required to 

be issued by February 1999. 

d Sn-&l town refers to a town of 20,000 people. Such a Small tOWn USiIIg Surface Water would have to comply with all the same requirements noted for a large city using surface water, except the monkorjng 

frequency for coliform would be 20/month, and there currently are no Cryptosporidium, Giardia. or virus monitoring requirements for small towns. 

Source: NRIX 



are no FDA standards requiring bottled water to be disinfected or treated in Sany way 

to remove bacteria or parasites. Additionally, the FDA requirement that bottled water 

be derived from an “approved source” is no substitute for source water protection, 

filtration, or disinfection. This rule has been aptly characterized as a “regulatory 

mirage,” since what is “approved” is left to state discretion with no meaningful 

federal requirements or oversight. 

For chemical contaminants, the regulations for bottled water are also weak in 

many ways. While a city generally must test its tap water for scores of organic 

chemicals (such as industrial chemicals, some pesticides, and trihalomethanes) at 

least quarterly,* bottlers generally need only test once a year under FDA’s rules. 

These infrequent annual tests could miss serious problems, because levels of these 

contaminants sometimes vary substantially depending on when they are tested. 

Also, phthalatet-a toxic chemical produced in plastic-making that tests show can 

leach from plastic into water under common conditions-is regulated by EPA in tap 

water but FDA does not regulate it in bottled water. After some water bottlers and 

plastics manufacturers argued that phthalate controls would be inappropriate and 

burdensome for bottled water, FDA decided not to regulate it in bottled water, where 

it is sometimes found, particularly after long storage. 

Furthermore, FDA currently has no enforceable standard or treatment require- 

ment for three other contaminants regulated by EPA in tap water-acrylamide, 

asbestos, and epichlorohydrin. Thus, while city water systems generally must test for 

all of these contaminants and must meet EPA standards for them, presently water 

bottlers need not. 

EPA also requires city tap water suppliers to test for more than a dozen “unregu- 

lated” contaminants-chemicals that are not currently subject to EPA standards but 

which, if present, may pose a health concern, such as a risk of cancer. Under EPA 

rules, states are to consider adding 15 additional named unregulated contaminants 

to this list for mandatory water system monitoring, if they are believed to be a 

potential problem in local tap water. l8 Bottlers face no monitoring requirements for 

any unregulated contaminants. 

Even if bottled water is more contaminated than FDA’s standards would ‘other- 

wise allow, FDA rules explicitly allow the water to be sold, as long as it says on the 

label “contains excessive chemical substances” or “contains excessive bacteria” or 

includes a similar statement on the label. FDA says it may enforce against such 

labeled contaminated water if it finds that it is “adulterated” and “injurious to 

health.” However, there is no requirement that water bottlers report such problems 

* III certain cases, EPA’S rules allow tap water to be tested less frequently than quarterly for some organic 
contaminants. For example, a waiver may be available to a system if the contaminant was not detected in the first 
round of four quarterly tests and the system is evaluated by the state and found unlikely to become contaminated 
in the future. 

Z Specifically, di(Z-ethylhexyl)phtate, or DEW--a likely carcinogen that studies have indicated also may cause 
disruption of the endocrine system. See, e.g., B.J. Davis, R.R. Maronpot, and JJ. Hetidel, ” TX(Z-ethylhexyl) 
phthalate Suppresses Fstradiol and Ovulation in Cycling Rata,” ToxicoJ Appi PhamcoJ, vol. i7.8, no. 2, pp. 216-223 
(October 1994), (exposure to DEHP resulted in hypoestrogenic anovulatory cycles and polycystic wanes in adult 
female rats). 
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to FDA, and apparently there are no cases of FDA having taken any enforcement 

action against any such bottlers. 

FDA has stated that bottled water regulation carries a low pri~rity.~~ Because of 

this, water bottlers can expect to be FDA-inspected only about every four to five 

years, on average. 2o This is far too infrequent to detect certain possible problems, 

such as periodic contamination caused by occasional substandard plant operations 

or maintenance, bacteria from sewage overflows or leaks, pest infestations, or 

occasional spikes of pollution due to short-lived phenomena. In addition, bottlers are 

not required to keep records of the2 operations and testing for more than two years, 

making effective inspections difficult or impossible, since evidence of periodic or 

past problems can simply be discarded before it is ever reviewed by inspectors. 

It also should be noted than in many cases FDA’s rules are weaker than 

international standards. The European Union’s (EU’s) bottled natural mineral water 

standards, for example, set limits for total bacteria count,21 which, as noted above, 

FDA does not. Moreover, the EU’s bottled mineral water rules ban all parasites and 

pathogenic microorganisms, E. coli or other coliform bacteria, fecal streptococci (e.g., 

Streptococcus faecalis, recently renamed Enterococcus faecalis), Pseudomonas aeruginosa, 

or sporulated sulphite-reducing anaerobes, whereas FDA’s rules include no such 

bans.22 Additionally, unlike the FDA rules, EU rules require natural mineral water’s 

labels to state the waters’ “analytical composition, giving its characteristic constitu- 

ents” and the specific water source and name, and information on certain treatments 

used.23 The EU mineral water rules further forbid use of more than one brand label 

per source of water24 and generally prohibit labels from making any claims about 

the prevention, treatment or cure of human illness.25 No such provisions are 

included in FDA rules. Similarly, the EU’s new general standards for all bottled 

water generally are far stricter than FDA’s rules, and FDA’s standards for certain 

chemicals (such as arsenic) are weaker than World Health Organization (WHO) 

guidelines for drinking water.26 

4. Voluntary bottled water industry controls are commendable, but an 

inadequate substitute for strong government rules and programs. 

The bottled water industry’s trade association, the International Bottled Water 

Association (IBWA), has sometimes been a progressive force in seeking to improve 

certain FDA controls (petitioning for stronger FDA rules in some areas, for example). 

Moreover, IBWA has adopted a voluntary state bottled water code-somewhat 

stricter than the FDA rules-which has been adopted in whole or in part by 16 states. 

However, IBWA sometimes has vigorously fought against tough FDA rules, such as 

possible controls on Pseudomonas aeruginosa bacteria, :rules for heterotrophic bacteria, 

and right-to-know requirements for bottled water. The fight against right-to-know 

for bottled water is ,nteresting in light of the bottled water industry’s frequent 

references to tap water contamination problems. It also starkly contrasts with IBWA’s 

admission that bottled water sales may have increased due to the requirement that 

diet soda labels disclose all ingredients, which IBWA said may have driven con- 

sumers concerned about diet soda’s contents to use bottled water.27 



IBWA has adopted a much-ballyhooed voluntary industry code and inspection 

program for its members. The association claims its members produce 85 percent of 

the bottled water sold in the United States.28 But these voluntary IBWA standards are 

just that-voluntary-in the 34 states that have not adopted them, and there is no 

published reporting about compliance. Additionally, IBWA does not disclose the 

results of its inspections and testing to the public, so it is impossible to verify 

independently the effectiveness of these voluntary programs. Moreover, even by 

IBWA’s count, many bottlers are not IBWA members and have never volunteered to 

comply with the association’s standards. In fact, some of the problems with some 

bottled waters discussed in this report have occurred with IBWA members, 

suggesting the IBWA program is not foolproof. Finally, it should be noted that, as 

with FDA rules, IBWA standards do not apply to seltzer, soda water, carbonated 

water, or the many other waters exempt from FDA’s bottled water rules.29 

5. Bottled water marketing can be misleading. 

Chapter 5 shows that despite recent FDA rules intended to reduce misleading market- 

ing, some bottled water comes from sources that are vastly different from what the 

labels might lead consumers to believe. One brand of water discussed in this report 

was sold as “spring water” and its label showed a lake and mountains in the back- 

ground-with FDA’s explicit blessing. But until recently the water actually came from Water with one brand 
a periodically contaminated well in an industrial facility’s parking lot, near a waste 

dump (a state whistleblower informed the local media after years of internal struggles, name can come from 

finally putting an end to the use of this source). 3o Another brand of water sold with a numerous diferen t 
label stating it is “pure glacier water” actually came from a public water supply, sources. 
according to state records. 31 While FDA recently adopted rules intended to curb such 

practices, those rules include many weak spots and loopholes (including Thor that 

allowed the water taken from an industrial-park well to be sold as spring water with 

a label picturing mountains), and there are very few resources to enforce them. 

Water with one brand name can come from numerous different sources, depend- 

ing upon the time of year, location of sale, or other market factors. Moreover, water 

from one source (such as the industrial-parking-lot well noted above) can be used 

and labeled for a half-dozen or more different labels and brands. In addition,, accord- 

ing to government and industry estimates, about one fourth or more of the bottled 

water sold in the United States32 (and by some accounts 40 percenP3) is taken from 

public water systems-tap water, essentially. Sometimes this tap water is bottled 

after additional treatment (such as carbon filtration or ozonation), and sometimes it 

is bottled with little or no additional treatment. 

6. The long-term solution to drinking water problems is to fix tap water-not to 

switch to bottled water. 

Many people may choose to use bottled water because they prefer its taste and 

smell, or because it is convenient. Bottled water, in some cases, also may be needed 

as a stopgap measure when tap water is contaminated, rendering the water non- 

potable (as in the case of a boil-water alert). In the long run, however, it is far better 
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from an economic, environmental, and public health point of view to improve public 

drinking water supplies than it is to have a massive societal shift from consumer use 

of tap water to use of bottled water. We cannot give up on tap water safety. The 

reasons we have reached this conclusion include: 

F Public health concerns. Bottled water sometimes poses its own potential health 

risks due to contamination. Furthermore, even if bottled water is completely pure, 

use of it can only somewhat reduce public exposure to (contaminants in tap water; 

some people will continue to use tap’ water. Even if no one were to drink tap water, 

virtually everyone would continue to be exposed to some common contaminants 

(especially those that are volatile or can penetrate the skin) when showering, 

bathing, washing dishes, and cooking. 

b Equity concerns. If those who can afford bottled water shift to it as their primary 

source of drinking water, only low-income people are left drinking tap water, its 

quality may then slip into an ever-downward spiral. 

b Environmental concerns. Provision of water by underground pipe is energy- 

efficient and consumes far fewer natural resources per gallon than using bottled 

water. Placing water in bottles and transporting those heavy bottles around the 

country (or around the globe) consumes far more energy and other resources than 

using tap water. The manufacture of bottles also can cause release of phthalates, and 

other byproducts of plastic-making, into water, air, or other parts of the environment. 

And, ultimately, many bottles will be added to already overflowing landfills or 

incinerated, potentially adding to our environmental problems. 

b Economic concerns. Bottled water typically costs htmdreds of times more than tap 

water, even up to 10,000 or more times more than what comes out of your faucet. 

These costs cannot be easily borne by low-income people and should not have to be 

borne by the elderly, the immunocompromised, or chronically ill people in order to 

get water that is safe to drink. The $4 billion a year now spent by consumers on 

bottled water could be better spent on upgrading tap water supplies. 

Thus, in NRDC’s view, although bottled water may be a convenience or needed as 

a short-term solution to tap water contamination problems in some communities or 

for highly vulnerable subpopulations, it should generally be viewed only as a 

temporary fix. Our study leads us to make the following recommendations: 

RECOMMENDATIONS 
1. Rx tap water quality4on’t give up and just rely on bottled water. 

For the reasons just noted, it would generally be better to upgrade and improve tap 

water quality than to have a part of society shift to bottled water. Those who dislike 

the taste and smell of their tap water may want to consider placing tap water in a 
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glass or ceramic pitcher in their refrigerator, with the top loose to allow the chlorine 

to dissipate overnight. This also will allow volatile disinfection by-products to 

evaporate (though less volatile disinfection by-products may stay in the water). 

Overnight refrigeration in a loosely capped container eliminates the objectionable 

chlorine taste and odor, and the chilled water can be put in reusable sports bottles as 

desired to make it convenient to carry ice-cold water to the office, on trips, or when 

exercising. It also saves money and has environmental and other benefits, as previ- 

ously noted. 

2. Establish the public’s right to know for bottled water as now required for 

tap water. 

Bottled water labels should be required to list any contaminants found in the water 

(as well as health goals and standards), the water’s fluoride and sodium content, the 

health effects of the contaminants found, the bottler’s compliance with applicable 

standards, the source of the water, and any treatment used. Labels also should 

indicate whether the water meets the EPA-CDC criteria for Cypfosporidium safety. 

The date of bottling and information on how to get further information also should 

be placed on labels. We fail to understand why, if bottled water is as pure as the 

bottlers say, they are so afraid of a right-to-know requirement. However, FDA has 

the authority to require such information on bottled water labels, has been required 

by the Safe Drinking Water Act to evaluate the feasibility of doing so, and therefore 

should move forward with rules requiring such disclosure for bottled water. 

3. FDA should create a Web site and a phone-accessible information system on 

bottled water. 

FDA should add to its Web site and should make available, through a hot line, a 

user-friendly array of information on bottled water brands, including all of the basic 

information noted in recommendation 2, for each bottler. This bottled water 

information should build upon and expand the EPA hotline and Web site that gives 

specific information on individual tap water systems and drinking water generally. 

The FDA hot line and Web site should make available the results of all govemment, 

industry, or other bottled water testing by certified labs for all brands. It also should 

include information on all inspections and recalls, and any other relevant consumer 

information on particular brands of bottled water. 

4. Overhaul FDA rules for bottled water. 

The FDA rules for bottled water are weak and should be strengthened. If necessary, 

FDA should request additional legislative authority to adopt these changes. FDA 

should: 

b Establish standards and monitoring requirements for bottled water no less 

stringent than EPA’s rules for tap water in major cities, including standards for all 

microbiological and chemical contaminants, specific and defined water treatment 

(including filtration and disinfection or strict source-protection requirements), 

opera tar-certification requirements, and unregulated-contaminant monitoring rules. 



b Set strict, up-to-date standards for contaminants potentially found in bottled 

water. These standards should be at least as protective of public health as the 

strictest regulations adopted by other authorities. Thus, the standards should be as 

stringent as possible for the bottled water industry and certainly should be no less 

stringent than the following: arsenic less than 5 parts per billion (ppb) (California 

Proposition 65); heterotrophic-plate-count bacteria less than 100 colony-forming 

units per milliliter at bottling (EU standard), 200 &/ml 5 days after bottling in 

90 percent of samples (industry recommendation), and a maximum at all times of 

500 cfu/ml; no parasites, pathogens: fecal streptococci (e.g., the recently renamed 

Enferococcusfaecalis), Pseudomonas aeruginosa, sporulated sulphite-reducing anaerobes 

(EU natural mineral water rules); trihalomethanes less than 10 ppb (California law 

and industry model code); phthalate less than 6 ppb (EPA tap water); individual 

synthetic organic and inorganic chemicals (e.g., bromodichloromethane) equal to 

California’s Proposition 65 levels. For other contaminants more strictly controlled 

under bottled water industry code than under current FDA rules or with EPA Health 

Advisories, FDA should adopt the industry or EPA recommendation. 

b Immediately finalize its 1993 proposed ban on coliform bacteria in bottled water. 

b Establish clearly defined criteria and protections for an “approved source” of 

bottled water under FDA rules, and require annual state reevaluation of compliance 

with these new “approved source” rules, including review of potential contamina- 

tion problems. 

b Require bottlers to retain microbial test results for 5 years, and chemical tests for 

10 years, as EPA requires for tap water. 

b Mandate a bottling date and “refrigerate after opening” statement on labels, in order 

to inform consumers who seek to minimize the chances of potentially excessive 

microbial growth and contamination in bottled water. 

b Require labs used for bottled water analysis to be certified by EPA or FDA. 

b Direct that water be tested daily at the plant for microbes, quarterly for chem- 

icals during bottling, and quarterly in bottles after extended storage, especially 

for chemicals that can leach from bottles and for microbes that can multiply 

during storage. 

b Require quarterly reporting of test results to states and FDA, and reporting of 

acute violations within 24 hours to state and FDA officials. 

b Prohibit all sales of water contaminated at levels above FDA standards. 

b Apply FDA’s standards to all intrastate bottle’d water sales. 

b Mandate that water bottlers be trained and certified. 

b Require state bottled water programs to be reviewed and approved by FDA, and 

FDA should oversee their effectiveness. 

b Establish clear mandatory recall authority for FDA through administrative order 

or a civil action. 

b Maintain an inventory, and register all water bottlers. 

b Cover all water sold in a bottle that is likely to be ingested by people, including 

“purified, ” “disinfected, ” “seltzer,” etc., under the FDA bottled water standards-as 

under California and other states’ laws. 
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ä Conduct routine FDA monitoring of bottled water quality for waters sold across 

the country, as has been done in Canada for many years, and release the results, 

including brand names, to the public in published reports and on its website. 

5. Annual inspections should be required. FDA should conduct annual inspections 

(or fund annual state inspections) of all bottling facilities and of their water sources. 

6. Institute a “penny-per-bottle” fee to assure bottled water safety. We recom- 

mend that a fee of one cent per bottle of bottled water sold should be instituted, to 

be placed in a trust fund for use without further appropriation by FDA to pay for a 

stringent bottled water regulatory program. The fee, which we estimate would raise 

more than $30 million dollars a year, should fund improved FDA implementation, 

random testing, a public Web site, state and federal inspections, and funding and 

oversight of state programs and bottlers. 

7. Set a deadline for transferring the bottled water program to EPA if FDA lacks the 

resources or will to implement it effectively. FDA has made it clear that bottled 

water protection is a low priority. If FDA concludes that making bottled water 

comply with the same requirements as tap water is unduly burdensome, or that the 

preceding recommendations to achieve that goal are not of sufficient priority to 

claim FDA resources, the program should be transferred to EPA, which already 

regulates tap water. FDA should be given no more than 18 months to demonstrate, 

by overhauling its rules and program, whether it wishes to retain the program. If 

such an overhaul does not occur, the program should be automatically transferred to 

EPA. EPA should be given six months to apply the rules applicable to big city water 

systems to bottled water; of course, the rules should be modified where they would 

be inapplicable to bottled water (as where EPA rules require monitoring at the tap). 

EPA also should be provided the revenue from a penny-per-bottle fee on bottled 

water to carry out the program. We make this recommendation for transfer with 

some uneasiness, since EPA’s tap water regulatory program suffers from its own 

serious deficiencies and resource constraints. However, on balance we believe that if 

FDA continues to lack the will and resources to address bottled water issues as the 

sales skyrocket, even an inadequate EPA bottled water regulatory program could 

hardly be worse than FDA’s current effort. 

8. Establish “certified safe” bottled water. In light of the poor government regula- 

tory performance, an independent third-party organization such as Green !%a1 or 

Underwriters Labs should establish a “certified safe” bottled water program. Criteria 

for inclusion would be that the water always meets the strictest of all standards, 

including FDA, IBWA, international (e.g., EU and WHO) and state rules, recommenda- 

tions, and guidelines, meets all EPA health goals, health advisories, and national 

primary drinking water regulations, is tested at least daily for microbial contami- 

nants and quarterly for chemicals (monthly if using surface water or other water 

subject to frequent water quality changes), meets source-water protection criteria, is 



protected from Cyptosporidium in accordance with EPA-CDC guidelines, is 

disinfected, and is surprise inspected twice a year by independent third-party 

inspectors. The certifying organization should establish an open-docket release of its 

inspection, testing, and compliance evaluation results. While the current NSF and 

IBWA seals are intended to provide such a stamp of approval, we believe a more 

independent and open body imposing stricter standards and making all testing, 

inspection, and other collected information readily available to consumers (including 

on the Web), would provide greater consumer confidence in the certification. 

Thus, we believe the long-term national solution is to fix the nation’s tap water 

supplies. Until the recommended regulatory changes are adopted, those who wish to 

use bottled water for reasons of taste or otherwise cannot be confident that they are 

necessarily getting what they pay for-a pure, well-regulated product. Unless such 

reforms are adopted, bottled water consumers should observe the ancient rule of 

caveat emptor-“buyer beware.” 



CHAPTER 2 

EXPLODINGSALES: 
MARKETINGA 
PERCEPTIONOFPURITY 

0 ver half of ail Americans (54 percent) drink bottled water, and about 36 percent 

of us imbibe regularly (more than once a week).% Sales have nearly tripled in 

the last decade, to about $4 billion in 1997, rising from 4.5 gallons per year for the 

average American in 1986 to 12.7 gallons per year per person in 1997.% Americans 

consumed a total of 3.43 billion gallons of bottled water in 1997 (see Figure l).36 

Globally, the market was estimated in 1995 to be worth more than $14 billion 

annually in wholesale sales, and it has certainly grown since then.37 According to a 

1992 inventory, there were already 700 brands of bottled water produced by about 

430 bottling facilities in the United States,% a number that likely has grown since 

that time, because of the enormous expansion in bottled water sales. 

ENORMOUS GROWTH IN SALES OF BOTTLED WATER 

The industry has more than recovered from adverse public attention to problems 

with bottled water quality in 1990 and 1991. At that time benzene contamination was 

found in Perrier mineral water, causing a worldwide recall of this bottled water in 

February 1990. Congressional hearings convened in 1991 by Michigan congressman 

John Dingell focused intense public scrutiny on bottled water quality issues in the 

wake of the Perrier incident, giving the industry a fleeting black eye.39 

Since expunging these blotches on its image of purity, the industry has exploded, 

with the market now growing at a strong rate of 8 to 10 percent per year--about twice 

as fast as the rate for other beverages. 4o According to industry stock analysts, “the 

profit margins in the business are really pretty good”-for some bottlers in the neigh- 

borhood of 25 to 30 percent. 4* That means every $1.50 bottle of water brings around 

$0.50 in profit. The actual cost of the water in the bottle purchased off a store shelf is 

generally just a fraction of a cent to a few centsa Thus, typically 90 percent or more 

of the cost paid by bottled water consumers goes to things other than the water 

itself-bottling, packaging, shipping, marketing, retailing, other expenses, and profit. 

As the then-chairman of the board of the Perrier Corporation stated in a remarkable 

moment of candor, “It struck me...that all you had to do is take the water out of the 

ground and then sell it for more than the price of wine, milk, or, for that matter, 0i1.“~ 
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FIGURE 1 
U.S. Bottled Water Market, 1976-1997, Gallonage 

Source: Beverage Marketing Corporation, New York 

The bottled water industry’s rapid growth is surprising in light of the retail price 

of bottled water: It costs from 240 to over 10,000 times more per gallon to purchase 

bottled water than it does to purchase a gallon of average tap water. For example, in 

California average tap water costs about $1.60 per thousand gallons (about one tenth 

of a cent per gallon), while it has been reported that average bottled water costs 

about $0.90 per gallon-a 560-fold difference.44 Expensive imported water sold in 

smaller bottles can cost several thousand times more than tap water: That $1.50 half- 

liter bottle of imported water may be costing you 10,000 times more per gallon than 

your tap water. 

While Americans with annual incomes of $60,000 per year or more are about 35 

percent more likely than those of lesser means to buy bottled water, the purchasers 

of bottled water are hardly limited to high income yuppies.45 As was put starkly in 

American Demographics recently, 

Black, Asian, and Hispanic households are more likely than whites to use 

bottled water, even though blacks and Hispanics as a group have lower- 

than-average household incomes.... Scares like the municipal water 
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contaminafion that occurred in Milwaukee in 2993 may have even low- 

income families springingfor bottled water. It‘s clear that many house- 

holds are still opting for bottled water, even though it can be an expensive 

habit. Afive-year supply of bottled water at the recommended intake of 
eight glasses a day can cost more than $2,000. An equivalent amount of 

tap water costs about $1.65.46 

HEAW MARKDING OF THE “PURITY” OF BOlTLED WATER VERSUS TAP WATER 

What has driven this ever-greater consumer demand for bottled water? Market 

experts and public-opinion polls attribute the surprising increase primarily to several 

factors. People choose bottled water because it is perceived to be safer and of higher 

quality than tap water, and many are now using it because they view it as a healthful 

alternative beverage to soft drinks or alcohol. 

The public is concerned about tap water safety and quality, and, with much 

encouragement from the bottled water industry’s aggressive marketing, views 

bottled water as a purer, safer option. As a key industry consultant put it, “water 

bottlers are selling a market perception that water is ‘pure and good for YOU....“‘~~ 

Just to be sure this public perception is carefully nurtured, the bottled water 

industry has engaged in an expensive public relations campaign to persuade the 

public about the purity of bottled water and to disabuse the public of any “mis- 

conceptions about the cost, safety, quality and regulations governing bottled 

water.“& The PR campaign has included media releases, briefings in at least 

10 cities, distribution of press kits, videos and video news releases. The campaign 

spent significant resources enlisting health groups as spokespeople, “educating” 

consumers and groups representing populations likely to be at elevated risk from 

tap water, and seeking to reach others about the safety of bottled waterj9 Recent 

figures for the total bottled water industry’s advertising budget are difficult ,to 

come by, but as long ago as 1990-when the industry was selling much less 

water than it is today-total media outlays for the bottled water industry were 

$42.9 million dollars.50 That spending likely has increased substantially in the past 

nine years. 

If costsf~om 240 to 

over 20,000 times 

more per gallon to 

purchase bottled 

water than it does to 

purchase a gallon of 

average tap water. 

The industry-encouraged consumer thirst for bottled water as a safer, higher- 

quality source of drinking water was recently explained in a bottled water industry 

association trade magazine: 

Consumers Want to Drink Water That’s Safe. News reports about crises 

involving municipa2 water supplies in many parts of the county 

heightened public awareness and concern about the safety of tap water. 

Environmental groups and the Environmental Protection Agency sounded 

the safety alarm in several cities last year. As a result, consumers began to 
choose bottled water as a safe alternative for drinking wafer51 

Many companies directly and openly market to consumers by highlighting tap 

water contamination problems and offering their product as a safer alternative. An 

ad campaign of the nation’s second-largest water-bottling company, McKesson Water 
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Products Company (bottlers of Sparkletts, Alhambra, Aqua Vend, and Crystal), for 

example, was cited in the advertising trade press as “right on” and highly effective 

because it took advantage of “consumers’ concern over the purity of tap water....“52 

McKesson was commended for running ads that “listed some of the contaminants in 

tap water, juxtaposing Sparkletts as ‘the source of pure water.“‘53 Other bottlers have 

used EPA data indicating widespread tap water contamination with lead,= and much 

has been made by the industry of the vulnerability of tap water to Cypfosporidium 

and the purported complete protection of bottled waker from this parasite.55 

One soft-drink-industry executive who has increasingly turned to bottled water to 

boost revenue and “sells lots of Evian” explained to The Nau York Times recently how 

the bottled water market is helped by pollution concerns: “Water quality in the 

United States is getting progressively worse. Every time there’s a water main break 

on 23rd Street and people have to boil water for a week, or there’s problems with the 

Ohio River, it clears out the supermarket shelves.“% 

In discussing the public’s concern about tap water and how this opens up oppor- 

tunities for bottlers, a recent article in the magazine of the International Bottled 

Water Association (IBWA), the industry’s trade association, explained: 

Consumers are being bombarded with headlines :warning about the 

potential risks of tap wafer, particularly wafer that may be contaminated 

with the parasite Cryptosporidium.... [Nlafiorml media attention has 

been focused on the issue for several reasons. Firsf, the Natural Resources 

Defense Council-one of the county’s most respecfed environmental 

groups-warned consumers about the dangers of Cryptosporidium in 

municipal wafer supplies. Next, the Centers for Disease Control and 

Prevention (CDC) released guidelines for immune-compromised people 

who are concerned about the safety of their drinking water. Finally, the 

media has been extensively covering congressional activity on water safety. 

Naturally all of this has resulted in increased consumer awareness 

and concern about the safety of water.... The good news is that bottled 

water is a safe alternative. IBWA member companies produce safe, high- 

quality, strictly regulated products. The challenge for the industry is 

one of communication: how can we get the facts about bottled wafer to 

consumers?57 

In response, the industry has made a major effort to train its staff to “explain” 

why bottled water is safer than tap water and to place media stories focusing on the 

high quality of bottled water. These representatives portray their products as entirely 

free of any contamination and free of risk from Cyptosporidium and any other 

contaminants.5s 

Bottled water industry advertising materials and “fact sheets” routinely state that 

bottled water is pure or entirely free of contaminants. A widely circulated IBWA 

question-and-answer fact sheet for consumers is one typical example: 

How do Z know that Cryptosporidium is not in my bottled water? 

For starters, bottled wafer companies are required to use approved 

sources.... By law, Isprings and wells] musf be protectedfrom surface 
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intrusion and other environmental influences. This requirement ensures

that surface wafer contaminants such as Cryptosporidium and Giardia

are not present .... All lBWA member companies that use municipal

supplies are encouraged to employ at kast one of the three processing

methods recommended by (CDCI for flective removal of microbial (surface

water) contaminants, including Cryptosporidium.

Does bottled water contain any chlorine or harmful chemicals?

NO.59

As discussed in Chapter 3 and the accompanying Technical Report, these blanket

reassurances of absolute purity of all bottled water are incorrect. At least one sample of

about a quarter of the bottled waters we tested violated strict state (California) health

standards or warning levels, and about one fifth of the waters exceeded unenforceable

state or industry bacteria guidelines. Moreover, it is incorrect to assert that simply

because water comes from a well or a spring it is immune from Cypfospm-idium or

other microbial contaminants of potential concern. Several waterborne-disease out-

breaks—including outbreaks of Cryptosporidium-induced illness-have been caused by

tap water taken from contaminated wells or springs.60 There is no reason to believe

that bottled water taken from springs, wells (or from tap water or other sources, for

that matter) is necessarily impervious to such contamination; only strong regulatory

controIs of water sources and strict treatment mandates (controls well beyond the weak

federal bottled water rules) can ensure that no microbial contaminants are present.

While it appears that many consumers who turn to bottled water do so out of

concern about the safety of their tap water, some also have switched to bottled water

because they are turned off by tap water’s taste and odor (such as the pungent

chlorine smell and taste) and simply prefer the taste and smell of bottlecl water. In

addition, Americans are choosing bottled water as what industry insiders call a

“refreshment beverage,” because it is marketed and viewed as a light, clear, caffeine-,

salt-, and sweetener-free, and healthful alternative to soft drinks like Coke and Pepsi.6]

In fact, a 1993 poLl of people who drink bottled water62 found that 35 percent of

bottled water drinkers used it primarily out of concern about tap water quality.

Another 12 percent chose bottled water because of both safety or health concerns

and the desire for a substitute for other beverages (see Figure 2). Thus, as of 1993 at

least, nearly half (47 percent) of bottled water drinkers used it at least partially out of

concern for their health and safety. Another 35 percent drank it as a substitute for

soft drinks and other beverages. Seventeen percent said they chose bottled water for

other reasons+uch as “taste” (7 percent) or “convenience.”

It is absolutely clear, therefore, that a leading reason for the explosion in bottled

water sales is the public perception, fueled by heavy industry advertising, that

bottled water is pure and pristine, and thus a healthier choice than tap water.

SELLING BOTTLED TAP WATER

What exactly are consumers getting for their money? Is the bottled water industry’s

carefully marketed image of absolute purity and pristine sources an accurate reflection
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of where bottled water comes from, and is the water really so immaculately pure 

compared with tap water? 

Government and industry estimates indicate that about 25 percent to 30 percent of 

the bottled water sold in the United States comes from a city’s or town’s tap water- 

sometimes further treated, sometimes not.@ One IBWA expert reportedly estimated 

in 1992 that 40 percent of the bottled water was derived from tap water.@ The 

percentage of bottled water derived from tap water may be rising, because some 

major bottlers have begun to sell new brands of water derived from city tap water. 

One extremely popular newly launched brand of bottled water is Pepsico’s 

Aquafina@ brand (which reportedly has taken Pepsi into the top 10 sellers of bottled 

water in the United States, with sales jumping 126 percent in one year to more than 

$52 million in 1997, according to the trade pres~).~ AquafinaB bottles, which picture 

beautiful stylized mountains on the label, do not mention that the water is derived 

from municipal tap water. The water reportedly is treated tap water taken from 

11 different city and town water supplies across the nation6(j Pepsi executives 

defend the practice. In a 1997 report, “Pepsi spokesman Larry Jabbonsky made no 

apologies for the Aquafina label or advertising and said Pepsi isn’t hiding anything. 

He said anyone can find out the true source of Aquafma by calling the 800 number 

on the bottle top.“67 Coca-Cola, according to some accounts, is also very interested in 

the high profit potential of entering the U.S. bottled water market and has carefully 

tracked Pepsi’s success with Aquafina.@ 

Other bottlers also use tap water as their source. For example, it has been reported 

that in south Texas, a brand of bottled water called Everest, with mountains on the 

FIGURE 2 
Why People Drink Bottled Wat 

Source: American Water Works Association Research Foundation, Consumer Attitude Survey on Water Quality 
Issues. p. 19 (1993). 
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label, lists the source as the municipal water supply of Corpus Christi, which., as one 

report noted, “is hard by the Gulf of Mexico and nowhere near Everest or any other 

mountain.” 69 

NRDC’s testing found that some brands of bottled water that claim to be spring 

water or that do not indicate that they are from a municipal source have likely been 

chlorinated-a sign that they are likely derived from a municipal source, even 

though one of bottlers’ key selling points is the lack of chlorine taste and odor in 

their product. For example, tests of two different samples of Safeway Spring Water, 

sold in California, chemically resembled tap water, in that it contained substantial 

levels of trihalomethanes-common by-products of chlorine disinfection.’ 

In addition, some cities recently have announced that they plan to enter the 

bottled water market by selling their water untreated in bottles.70 Houston, for 

instance, has announced that it will sell its self-proclaimed “Superior Water”--4ty 

water taken straight from the tap and pumped into bottles7’ Other cities including 

Kansas City and North Miami Beach are said to be evaluating plans to sell their 

water in bottles.” 

Recent FDA rules now in force do require that if water is taken from a municipal 

source and not treated further, the bottle label must indicate that it is “from a 

municipal source” or “from a community water system.“73 However, if the water is 

treated using any of several common technologies (some of which could fail to filter 

out certain contaminants, depending upon the treatment used), there is no require- 

ment to label its municipal source. 74 A pp arently, Pepsi is permitted to not mention 

on the Aquafina@ label that its water derives from municipal tap water, because it 

considers its water “purified water” under this exception.3 

l It is possible, albeit unlikely, that true spring water could have been chlorinated prior to bottling. 

t No quantitative data are publicly available regarding whether this practice is in widespread use beyond the 
Aquafim” label. Moreover, due to the lack of state and FDA resources dedicated to monitoring the botiled water 
industry, the prevalence of the now unlawful practice of bottling untreated tap water from a public water system 
without labeling its municipal water source is unknown. 

Government and 

industry estimates 

indicate that about 
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bottled water sold in 
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treated, sometimes 

not. 





CHAPTER 3 

BOTTLED WATER 
CONTAMINATION: AN 
OVERVIEWOF NRDC% 
ANDOTHERS~ SURVEYS 

S etting aside the question of whether bottled water is as pure as advertised, is the 

public’s view that bottled water is safer than tap water correct? Certainly the 

aggressive marketing by the bottled water industry would lead us to believe so. 

NRDC undertook a four-year, detailed investigation to evaluate the quality of 

bottled water. We reviewed published and unpublished literature and data sources, 

wrote to and interviewed by phone all 50 states asking for any surveys of bottled 

water quality they have conducted or were aware of, and interviewed experts from 

FDA. In addition, through three leading independent laboratories, we conducted 

“snapshot” testing of more than 1,000 bottles of water sold under 103 brand names. 

What NRDC has found is in some cases reassuring and in others genuinely 

troubling. The results of all testing NRDC conducted is presented in Appen(dix A; 

Figure 4 on page 27 summarizes the results. 

The bottled water industry generally has publicly maintained that there are no 

chemical contaminants in bottled water. For example, as noted in Chapter 2, a 

widely disseminated fact sheet on bottled water distributed by the International 

Bottled Water Association (IBWA)-the industry’s trade association--states flatly 

that bottled water contains no chlorine or harmful chemicalsE 

However, our investigation has found that potentially harmful chemical contami- 

nants are indeed sometimes found in some brands of bottled water. (7’he box on page 36 

highlights a particularly troubling example.) NRDC’s testing of more than 1,000 bottles 

of water (for about half of FDA-regulated contaminants; see the Technical Rqmrt), 

found that at least one sample of 26 of the 103 bottled water brands tested 

(25 percent) contained chemical contaminants at levels above the strict, health-protective 

limits of California, the bottled water industry code, or other state? (23 waters, or 

22 percent, had at least one sample that violated enforceable state limits). We found 

only two waters that violated the weaker federal bottled water standards for 

chemicals (in two repeat samples), and two waters that violated the federal 

l For cost reasons, we did not test for any radiological contaminants. 

23 



TABLE 2 
Selected Contaminants of Potential Concern for Bottled Water 

Contamlnant 

Coliform Bacteria 

Health Concern with Excess Levels 

Broad class of bacteria used as potential indicator of 
fecal contamination; may be harmless of themselves. 
Harmful types of coliform bacteria (such as certain fecal 
coliform bacteria or f. co/r) can cause infections with 
vomiting, diarrhea, or serious illness in children, the 
elderly, and immunocompromised or other vulnerable 
people. 

Heterotrophic Plate Count (HPC) Bacteria ’ Potential indicator of overall sanitation in bottling and 
source water: may be harmless of themselves. In some 
cases may indicate presence of infectious bacteria; data 
show sometimes linked to illnesses. Can interfere with 
detection of coliform bacteria or infectious bacteria. 
Unregulated by FDA. 

Pseudomonas aeruginosa bacteria Possible indicator of fecal contamination or unsanitary 
source water or bottling. Can cause opportunistic 
infections. Unregulated by FDA. 

Arsenic Known human carcinogen. Also can cause skin, nervous, 
and reproductive or developmental problems. 

~~-.-. 
Nitrate Causes “blue baby” syndrome in infants, due to inter- 

ference with blood’s ability to take up oxygen. Potential 
cancer risk. -- 

Trihalomethanes Cancer of the bladder, colorectal cancer, possibly 
(i.e., chloroform, bromodichloromethane, pancreatic cancer. Also concerns about possible birth 
dibromochloromethane, and bromoform) defects and spontaneous abortions. 

Phthalate (DEHP) Cancer; possible endocrine system disrupter. Unregulated 
by FDA. - 

Source: NRDC 

standards for coliform bacteria in one test (though another batch of both of those 

waters tested clean for bacteria). The Technical Report also discusses evidence 

provided by other investigators who in the past found that chemical contaminants 

were found in bottled water at levels violating the federal bottled water standards.76 

Thus, in our limited bottled water testing, while strict health-protective state limits 

for chemicals sometimes were not met by about one fourth of the waters, the weaker 

federal bottled water standards generally were not violated. As noted in Table 2, 

among the chemical contaminants of greatest potential concern in bottled water are 

volatile organic chemicals, arsenic, certain other inorganic chemicals, and plastic or 

plasticizing compounds. Although most bottled water contained no detectable levels 

of these contaminants, or contained levels of the contaminants lower than those 

found in many major cities’ tap water, we determined that one cannot assume on 

faith, simply because one is buying water in a bottle, that the water is of any higher 

chemical quality than tap water. 

NRDC TESTING METHODOLOGY 

NRDC began during the summer of 1997 to test bottled water quality and continued 

testing or retesting some brands through early 1999. Our testing methodology is 
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summarized in Table 3, and described in greater detail in the accompanying Technical 

Report. We conducted a four-pronged testing program, using three of the nation’s 

most respected laboratories: two major independent commercial labs and one 

academic laboratory. In this four-pronged testing program, we tested water sold in 

the five states with the highest bottled water consumption in 1994 (California, 

Florida, Illinois, New York, and Texas), plus bottled water sold in the District of 

Columbia.n We tried to test major brands that held a significant percentage d the 

national or regional market share (for those brands for which market-share 

information was available), and we strove to purchase a variety of other brands and 

types of water, including the major bottled water products offered by some of the 

leading supermarket chains in the areas where the water was purchased. 

The first prong of our survey was a preliminary screening of 37 California bottled 

waters in the summer and fall of 1997. The second involved detailed testing of 73 Cali- 

fornia waters in late 1997 and early 1998. The third was a survey of five bottled waters 

from each of five states other than California (a total of 23 waters) in late 1997 and 

early 1998. The final prong involved retesting more than 20 in which contamination 

had been found in earlier tests, which took place in mid- to late-1998 and early 1999. 

We sampled the most waters from California, whose residents are by far the 

greatest consumers of bottled water in the nation. More bottled water is purchased 

in California than in the next five largest consuming states combined (see Figure 3). 

California generally has the most stringent standards and warning levels applicable 

to bottled water in the nation. 

All of the labs we contracted with used standard EPA analytical methods for 

testing water. We conducted “snapshot” testing-that is, we purchased several 

bottles of a single type of water, at a single location, and had those bottles tested. If 

TABLE 3 
Summary of Lab Testlng Protocols 

lab # of Grands Number of General Testing Protocol 
of Water Contaminants 
Tested Tested 

Environmental Quality Institute (Univ. NC.) 37 41 regulated, EPA analytical methods, 
over 40 single bottle sampled per 
unregulated contaminant type 

Sequoia Analytical 73 32 regulated, EPA analytical methods, FDA 
over 40 protocol for sampling (test 1 
unregulated composite selmple of 10 

bottles for chemical and 
microbial contaminants; 10 
individual bottles tested for 
microbial follow-up if excess 
bacteria found in first round) 

Comments 

- 
Initial screening of California 
Waters to determine 
whether more indepth 
testing needed. 

More extensive testing of 
California waters only. 

National testing 25 57 regulated, EPA analytical methods, FDA Testing of waters from 5 
over 200 protocol for sampling (test 1 states outside of California 
unregulated composite sample of 10 (NY, FL, TX, IL, and DC). 

bottles: 10 individual bottles 
of all tested for bacteria) 
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FIGURE 3 c-’ U.S. Bottled Water Market Share 1994 (%) 

Source: Beverage Marketing Corporation, Bottled Water in the United States, 1996 Edition 
-- 

we found a problem, we generally repurchased and then retested the water to 

confirm the earlier results.78 Our testing methodology is summarized in Table 3, and 

described in greater detail in the accompanying Technical Report. 

We asked the labs to use their standard contaminant test packages in order to control 

the total testing costs. In general, this meant that the labs tested for many of the most 

commonly found regulated contaminants, plus certain other contaminants that they 

could readily detect and quantify using the standard :EPA methods and the analytical 

equipment they routinely use. Thus, some labs were able to detect more contaminants 

than others, though all tested for a core set of more than 30 regulated contaminants. 

-- 
SUMMARY OF RESULTS OF NRDC TESTING 
NRDC testing the good news 

First, the good news: Most brands of bottled water we tested were, according to our 

“snapshot” analyses of a subset of regulated contaminants, of relatively good quality 

(i.e., they were comparable to good tap water). Most waters contained no detectable 

bacteria, and the levels of synthetic organic chemicals and inorganic chemicals of 

concern for which we tested were either below detection limits or well below all 

applicable standards. 

Caveats. This is not to say that all of these brands are without risk. One of the key 

limitations of the testing is that most tests were done just once or twice, so we could 

have missed a significant but intermittent problem. Numerous studies of source- 



water quality-particularly surface-water sources and shallow groundwater 

sources-demonstrate that source-water quality may substantially vary over time.79 

Operation, maintenance, or other mishaps at a bottling plant may cause periodic 

water-contamination problems that would not be detected by such “snapshot” tests. 

Thus, depending upon the bottler’s source water, treatment technology (if any), and 

manufacturing, operation, and maintenance practices, some bottled waters’ ‘quality 

may vary substantially with time and with different production runs. 

In addition, while we did test for dozens of contaminants at a cost of from about 

$400 to about $1,000 per type of water per round of testing (depending on the 

intensity of the testing), we were unable to test for many contaminants that may be 

of health concern. Thus, as is discussed in the accompanying Technical Repon’, we 

were unable to test for many kinds of bacteria, parasites, radioactivity, and toxic 

chemicals regulated by EPA and FDA in tap water or bottled water because such 

testing would have been even more expensive or difficult. Still, with those caveats, 

many bottled waters do appear to be of good quality, based on our limited testing. 

NRDC testing the bad news 

For some other bottled waters, the story is quite different. The independent labs that 

conducted testing for NRDC found high levels of heterotrophic-plate-count bacteria 

in some samples, and in a few cases coliform bacteria (no coliforms were found in 

retests of different lots of the same water). The labs also found that some samples 

contained arsenic (a carcinogen) and synthetic organic chemicals (Sots, i.e., man-made 

chemicals containing hydrogen and carbon), such as those contained in gasoline or 

FIGURE 4 
Contaminants Found In Bottled Water 

L Vlolote Fodeal Standards 

*22’% violated enforceable 

’ limits. 17% violated guidelines. 
Some waters exceeded both 
state limits and state guidelines, 

so the total that violated one 
v or the other was 33%. 

Percentages indicate % of waters for which at least one test found containment. Number of waters tested: 103. 

Source: NRDC, 1997-1999 
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used in industry. SOCs found included the probable human carcinogen phthalate 

(likely from the plastic water bottles), and trihalomethanes (cancer-causing by-products 

of water chlorination, which have been associated with birth defects and spontaneous 

abortions when found in tap water at high levels).+ 

A detailed review of all our testing results and those of other investigators is 

presented in the accompanying Technical Report, and the actual results for each brand 

of bottled water we tested are presented in Append:ix A. In summary, our testing of 

103 types of water found: 

b Violations of state standards. At least one samplle of about one fourth of the 

bottled waters bought in California (23 waters, or 22 percent) violated enforceable 

state limits (either bottled water standards or mandatory warning levels). 

b Violations of federal bottled water quality standards (coliform bacteria and fluoride). 

Based on limited testing, four waters violated the weak federal bottled water standards 

(two for coliform bacteria that on retest contained no coliforms, and two for fluoride 

that were confirmed on retest to contain excessive flworide). Coliform bacteria in water 

may not be dangerous themselves, but they are widely used as an indicator that may 

signal the presence of other bacteria or pathogens that could cause illness. Fluoride at 

excessive levels can cause mottling or dental fluorosis. (pitting of teeth), skeletal fluoro- 

sis (adverse effects on bones), and cardiovascular and certain other health effectsso 

b Arsenic contamination. Arsenic is a “known hurn~n carcinogen” when in drinking 

water; it also can cause many other illnesses, including skin lesions, nervous-system 

problems, and adverse reproductive and cardiovascular effects (the precise levels in 

drinking water necessary to cause these effects are the subject of heated debate).81 

Our testing found that one or more samples of eight waters (8 percent) purchased in 

California exceeded the 5 ppb warning level for arsenic set under California’s 

Proposition 65, a law requiring public warnings if a company exposes people to 

excessive levels of toxic chemica1s.S (See Figure 5.) 

b Trihalomethane violations. Trihalomethanes (THM.) are a family of chemicals 

created when chlorine is used to disinfect water (chlorine reacts with organic matter 

* Throughout this report and the attached Technical Repart we refer to two categories of chemicals for which we 
tested, semivolatile synthetic organic chemicals and volatile organic chemicals (VOCs). Technically, synthetic 
organic chemicals (SO&) include any man-made chemicals-including nonvolatile, semivolatile, and volatile- 
that contain hydrogen and carbon. We, EPA, and FDA refer to V0Cs a; a shorthand for volatile synthetic organic 
chemicals, and to semivolatile SOCs as separate types of chemicals, even though many VGCs are also a type of 
SOC. The reason for differentiating between these two categories of contaminan ts is that EPA standard methods 
for testing for them are different, and because both EPA and FDA rules tend to artificially distinguish between 
VOCs and SOCs-the later being shorthand for semivolatile S0C.s. 

Z None of the waters we tested exceeded the FDA and EPA standard for arsenic in water of 50 ppb. That standard 
originally was set in 1942 and is 2,000 times higher than the level EPA recommends for ambient surface water for 
public-health reasons; it also is 5 times higher than the World Health Drganization and European Union arsenic- 
in-drinking-water limit. Congress has required that the EPA standard be updated by the year 2001. For reasons 
discussed in the accompanying Technical Report, many public health, medical, and other experts believe that the 
current EPA/FDA standard is far too high. 



Ei?B Test 1 0 Test 2 
. . . . California Proposltlon 65 Level (5 ppb) 
- - - World Health Organization and European Unwon 

Standard (10 ppb) 

FIGURE 5 
Arsenic in Selected Bottled Waters 
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Source: NROC, 1997-1999 

in the water to form THMs and other byproducts). Studies of people and animals 

exposed to THMs in their tap water have found elevated risks of cancer8 and 

potentially a higher risk of spontaneous abortions and birth defectsa California 

has adopted a 10 ppb total THM limit, a standard recommended by the Intennational 

Bottled Water Association (IBWA), the bottled water industry trade association. 

Twelve waters (12 percent) purchased in California had at least one sample that 

violated the state and IBWA bottled water standard for THMs. (See Figure 6.) 

Two waters sold in Florida exceeded the IBWA standard (Florida repealed its 10 ppb 

TTHM standard in 1997), and one sold in Texas violated the IBWA standard (Texas 

has not made the stricter 10 ppb standard enforceable). Chlorinated tap wate:r 

also typically contains THMs (generally at levels above 10 ppb if the water is 

chlorinated), though many people who buy bottled water to avoid chlorine and its 

taste, odor, and by-products may be surprised to learn THMs are sometimes found 

in bottled water as well. 

b Excessive chloroform. Chloroform is the most common THM found in tap and 

bottled water; it is of particular concern because it is listed by EPA as a probable human 

carcinogen. Twelve waters purchased in California had at least one sample that exceeded 

the warning level for chloroform (a trihalomethane) set by California under Proposi- 

tion 65, but they were sold without the required health warning (see Appendix A). 

b Excessive bromodichloromethene (BDCM). BDCM is another THM that EPA has listed 

as a probable human carcinogen. Ten waters we bought in California that contained 

unlawful lTHh4 levels also had at least one sample that exceeded the Proposition 65 

warning level for bromodichloromethane. These waters all were sold with no health 

warning that they contained BDCM at a level above the Proposition 65 level. 

b Excessive heterotrophic-platecount (HPC) bacteria. HPC bacteria are a measure of 

the level of general bacterial contamination in water. HPC bacteria are not necessarily 
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FlGURE 6 
CEI TTHM results in Test 1 
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Significant Total Trihalomethane (TTHM) Levels In Bottled Water m TTHNI results in Test 3 
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harmful themselves, but they can indicate the presence of dangerous bacteria or 

other pathogens and are used as a general indication of whether sanitary practices 

were used by the bottler. Nearly one in five waters tested (18 waters, or 17 percent) 

had at least one sample that exceeded the unenforceable microbiological-purity 

“guidelines” adopted by some states for HPC bacteria (500 colony-forming units, 

or cfu, per milliliter). (See Figure 7.) These states use unenforceable HIT-bacteria 

“guidelines” to measure bacterial contamination and sanitation. These state guide- 

lines actually are weaker than voluntary HIT guidelines used by the industry trade 

association to check plant sanitation (200 &/ml in 90 percent of samples taken 

five days after bottling), and are weaker than the European Union (EU) standard 

(100 &/ml, at bottling at 22 degrees Celsius). 

b Elevated nitrate, but at levels below standards. Nitrate can be present in water as 

a result of runoff from fertilized fields or lawns, or from sewage; nitrate also may occur 

naturally, generally at lower levels. At elevated levels, nitrate can cause blue-baby 

Table 4 
Selected Nltrate Levels Found In Bottled Waters 

Bottled Water Brand 

Fiu.g.f$ Natural Mineral Water 

Nltrate Level 
(as Nltrogen, In ppm) 
(Flmt Teat) 

- 

2.5 

Nltrate Level 
(as Nltrogen, In ppm) 
(Subsequent Test!+ If Any) 

Hildon Carbonated Mineral Water 

Hildon Still Mineral Water 

5.6 5.4 -. 
5.6 

Perrier Sparkling Mineral Water 2.8, 2.6 4.3, 4.1 

Sahara Mountain Spring Water 2.5 

Sparkling Springs 3.1 

Source: NRDC, 1997-1999 
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syndrome-a condition in infants in which the blood has diminished ability to take 

up oxygen, potentially causing brain damage or death; according to some, nitrate 

may be linked to cancer in adults. 84 The EPA and FDA standard for nitrate is. 

10 parts per million (ppm). There is spirited debate about whether these standards 

are sufficient to protect all infants in light of some studies suggesting ill effects 

at lower levelsss but both EPA and the National Research Council maintain that 

the current standard is adequate to protect health.% We found six bottled waters 

that had at least one sample containing more than 2 ppm nitrate; four of these 

had at least one sample containing more than 3 ppm nitrate (two contained up 

to 5.6 ppm nitrate in at least one test). (See Table 4.) Four of the six waters containing 

higher nitrate levels were mineral waters. The US. Geological Survey says that 

nitrate levels in excess of 3 ppm may indicate human-caused nitrate contamination 

of the water,s7 although it may be that some mineral waters naturally contain higher 

nitrate levels. To be safe, babies probably should not be fed with mineral water 

containing elevated nitrate levels. 

HPC results in Test 1 
FIGURE 7 0 HPC results in Test 2 

Selected Heterotrophlc Plate Count (HPC) Bacteria Levels In Bottled Water 
m AddItiona 

l state/r 

Note that tests that found no HPC will not show up on log scale chart-see Appendix A and Technical Report 
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b No fecal coliform bacteria or Pseudomonas aeru&osa. Although, as noted 

previously, we did find total coliform bacteria in a few samples, no fecal coliform 

bacteria or E. coli bacteria were found. Earlier studies have found multiple species 

of the bacteria Pseudomonas in bottled water. 88 However, in an effort to control costs, 

we looked only for the species Pseudomonas aeruginosa and found none. 

b Synthetic organic chemicals at levels below enforceable standards. About 

16 percent of the waters (16 of 103) had at least one isample that contained human- 

made synthetic organic chemicals (SOCs) at levels below state and federal standards. 

The most frequently found SOCs were industrial chemicals (e.g., toluene, xylene, 

and isopropyltoluene), and chemicals used in manufacturing plastic (e.g., phthalate, 

adipate, and styrene). As discussed in the accompanying Technical Report, some of 

the chemicals found (such as phthalate) may pose health risks such as potential 

cancer-causing effects, even if present at relatively low levels. Generally, long-term 

consumption (over many years) is required to pose such chronic risks. The levels of 

these contaminants found in our testing are indicateId in Table 5. 

b Overall contamination findings. Overall, at least one sample of about one third of 

the tested waters (34 waters, or 33 percent) contained significant contamination (i.e., 

contaminants were found at levels in excess of standards or guidelines). This is not 

simply the sum of the waters that violate enforceable standards plus those that 

exceeded guidelines, as some waters violated both. 

The detailed results of our testing for each type of water are presented in the 

Technical Report. As is discussed there, testing by states and by academic researchers 

have also sometimes found the contaminants we studied or other potentially toxic 

and infectious agents in some brands of bottled water. 

OTHER SURVEYS OF U.S. BOlTLED WATER QUALITY 

Relatively little information about bottled water quality is readily available to 

consumers. Few surveys of bottled water quality have been conducted in the United 

States during the past four years, and fewer still are widely available. 

A handful of state governments have done surveys in recent years. Kansas has done 

a small survey of certain waters sold in the state,89 Massachusetts prepares an annual 

summary of industry testing of waters sold in that state,gO and New Jersey issues an 

annual summary, primarily of industry testing of water sold there.9* In addition, 

Pennsylvania periodically issues a small state survey of waters sold locally,s2 and 

Wisconsin issues a small annual testing of about a dozen state waters.93 In general, 

these states have reached conclusions similar to those we have reached: that most 

bottled water is of good quality but that a minority of the bottled water tested contains 

contaminants such as nitrate or synthetic organic chemicals, in a few cases at levels of 

potential health concern. These surveys are summa rized in detail in the Technical Report. 

A few academicians have published papers focusing on bottled water con- 

tamination from specific types of contaminants. For example, academic studies 
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TABLE 5 
Selected Synthetic Organic Compounds (Other Than THMS) in Bottled Water 

Bottled Water Xylene Level Toluene Level Other VOCs Found Comments 
(and State of Purchase) 

Alhambra Crystal Fresh 
Drinking Water (CA) 

(PPW 
2.7 (test 1) 

0 (test 2) 

(wb) (In ppb) -- 
12.5 (test 1) Not Detected (tests 1 & 2) Xylene and toluene below FDA & CA 

Not Detected standards, but presence could indicate 
/test 3) treatment standard violation. 
\---- -I 

-- 

Black Mountain Sorim! Water Not Detected 8.9 (test 1) Not Detected (tests 1 & 2) Toluene below FDA and CA standards - 
(CA) (tests l-3) Not Detected but presence could indicate treatment 

(tests 2 & 3) standard violation. 

Lady Lee Drinking Water 2.9 (test 1) 11.0 (test 1) Not Detected (tests 1 & 2) Xylene and toluene below FDA & CA 
(Lucky, CA) Not Detected 0.5 (test 2) standards, but presence could indicate 

(test 2) treatment standard violation. 

Lady Lee Natural Spring Water 3.0 (test 1) 13.9 (test 1) Not Detected (tests 1 & 2) Xylene and toluene below FDA & CA 
(Lucky, CA) Not Detected Not Detected standards, but could indicate CA 

(test 2) (test 2) treatment standard violation. 

Lady Lee Purified Water 
(Lucky, CA) 

0 (test 3) 0.5 (test 3) 
9.4 (test 1) 9.5 (test 1) Ethylbenzene 2.0 ppb Xylene , toluene, methylene chloride, 

Not Detected Not Detected (test 1) and ethylbenzene below FDA & CA _ __- -. - - 
(test 2) (test 2) Ethylbenzene not detected standards, bl ut could indicate CA 

(test 2) treatment sti 
chloride stan 

Ethvlbenzene not detected 

3ndard violation. Methylene 
dard is 5 ppb. 

Lucky Sparkling Water 
(w/rasberry)(CA) 
Lucky Seltzer Water (CA) 

(test 3) 
Methylene Chloride 4.1 ppb 
(test 3) 

Not Detected Not Detected pisopropyltoluene 5.4 ppb Single test: no standard for 
pisopropyltoluene. 

Not Detected Not Detected nisopropyltoluenene Source of elevated level of n-isopropyl- 
(tests 1 & 2) (test 1) at 230 ppb (test 2) toluenene and of n-butylbenzene 

1.8 (test 2) n-butylbenzene contamination unknown: no standards 

at 21 ppb (test 2) apply. 

Dannon Natural Spring Water 
(NY) 

Neither detected in test 1 
Not Detected Not Detected Methylene chloride FDA’s Methylene chloride 
(tests l-3) (tests l-3) at 1.5 ppb (test 3) (dichlormethane) standard is 5 ppb. . 

Nursery Water (CA) 

Methvlene chloride not 
detected in tests 1 & 2 

3.2 (test 1) 12.4 (test 1) Styrene 3.0 (test 1) Xylene, toluene, and styrene below FDA 

Not Detected 0.6 (test 2) Not Detected (test 2) & CA standards, but could indicate CA 
,+nc.+ -3, treatment standards violation. 

Perrier Mineral Water (CA) 
\LGJL L, 

Not Detected Not Detected 2Chlorotoluene 4.6 ppb No standard for 2chlorotoluene; 
(tests l-3) (tests l-3) (test l)(test 1) contamination from unknown source. 

2Chlorotoluene 3.7 ppb 
(test 2) 
2Chlorotoluene 
Not Detected (test 3) 
Nnt Dotortm-i 

)lix Drinking Water (FL) Not Detected Not Detected Acetone 11 ppb (test 1) Styrene found at level well below EPA 
,+-+s l-3) (tests l-3) Acetone 14 ppb (test 2) Health Advisory level; no stand---’ ^- 

Acetone 16 ppb (test 3) Health Advisory for acetone. 

Publix Purified Water (FL) 

Safeway Purified Water (CA) 

Safeway Spring Water (CA) 

Safeway Spring Water (DC) 

Styrene 0.6 ppb (test 1) 
(No styrene found tests 2!-3) 

Not Detected Not Detected Styrene 0.2 ppb Styrene found at level well below EPA 
Health Advisory level (single test). 

Not Detected 8.4 (test 1) Toluene detected at level below FDA 
(tests 1 & 2) Not Detected and state standard, but could indicate 

(test 2) CA treatment standard violation. 

3.1 (test 1) 14.2(test 1) Xylene and toluene below FDA & CA 

Not Detected Not Detected Standards, but could indicate CA 

(test 2) (test 2) treatment standard violation. 

Not Detected 4.7 Single test, toluene below FDA standard. 

Source: NRDC 1997-1999 
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have focused on Pseudomonas bacteria in various brands of bottled water,94 the 

leaching of chemicals from plastic manufacturing (such as phthalates)95 from 

plastic bottles into the water, or contamination of bottled water with certain volatile 

synthetic organic compounds .96 The researchers often tested only a relatively small 

number of brands of water, or failed even to name which bottled water was tested, 

making the information of limited value to consum’ers seeking to select a brand of 

water that is uncontaminated. Comprehensive studies of Canadian bottled waters 

also have been published-without naming the brands with problems. The results of 

many of these studies are in the ‘lixhnical Report, which presents in greater detail the 

evidence of microbiological and chemical contamination of bottled water. 

POTENTIAL FOR DISEASE FROM BOllLED WATER 

As is discussed in the accompanying Technical Report, there is no active surveillance 

for waterborne disease from tap water in the United. States, nor is there active sur- 

veillance of potential disease from bottled water. There are certain “re.portable” diseases, 

such as measles, which are reportable to CDC and state health departments, and for 

which there is active surveillance. Most diseases caused by organisms that have been 

found in bottled water, however, are not reportable, and in any event may come from 

a variety of sources, so the amount of disease from microbiologically contaminated 

bottled water (or tap water) is unknown. Thus, since no one is conducting active sur- 

veillance to determine if waterborne illnesses are occurring, even if waterborne illness 

from bottled water were relatively common, it would be unlikely that it would be 

noticed by health officials unless it reached the point of a major outbreak or epidemic. 

There are cases of known and scientifically well-documented waterborne 

infectious disease from bottled water, but most have occurred outside of the United 

States (see Technical Report and Appendix B). However, there clearly is a widespread 

potential, according to independent experts, for waterborne disease to be spread via 

bottled water.97 

BOllLED WATER AND VULNERABLE POPULATIONS 

Many people who are especially vulnerable to infection (such as the infirm elderly, 

young infants, people living with HIV/ AIDS, people on immunosuppressive 

chemotherapy, transplant patients, etc.) use bottled water as an alternative to tap 

water out of concern for their safety. Some leading public-health experts, therefore, 

argue that bottled water should be of higher microbiological quality than most 

foods.98 In fact, health-care providers and other professionals often recommend that 

people who are immunocompromised or who suffer from chronic health problems 

drink bottled water. Indeed, FDA’s guidance for immunocompromised people 

(posted on the FDA Web site) recommends that people with lowered immunity 

should “drink only boiled or bottled water....“99 

Immunocompromised people often are not aware of the need to ensure that they 

are drinking microbiologically safe water or are vaguely aware of this issue but 



simply switch to bottled water on the assumption that it is safer than tap water. As 

discussed previously and in detail in the accompanying Technical Report, thi,s may not 

be a safe assumption. 

BOTTLED WATER STORAGE AND GROWTH OF MICROORGANISMS 

Bottled water often is stored at relatively warm (room) temperatures for extended 

periods of time, generally with no residual disinfectant contained in it. As noted in the 

Technical Report and shown in Figure 8, several studies have documented that there can 

be substantial growth of certain bacteria in bottled mineral water during storage, with 

substantial increases in some cases in the levels of types such as heterotroph.ic-plate- 

count-bacteria and Pseudomonas loa Studies also have shown that even when there are 

relatively low levels of bacteria in water when it is bottled, after one week of storage, 

total bacteria counts can jump by 1,000-fold or more in mineral water.‘O’ 

CONCLUSIONS REGARDING BOlTLED WATER CONTAMINANTS 

Our limited “snapshot” testing, and that published in a few other recent surveys of 

bottled water, indicate that most bottled water is of good quality. However, (our 

testing also found that about one fourth of the tested bottled water brands contained 

microbiological or chemical contaminants in at least some samples at levels 

sufficiently high to violate enforceable state standards or warning levels. About one 

fifth of the brands tested exceeded state bottled water microbial guidelines in at least 

some samples. Overall, while most bottled water appears to be of good quality, it is 

not necessarily any better than tap water, and vulnerable people or their care 

providers should not assume that all bottled water is sterile. They must be sure it has 

been sufficiently protected and treated to ensure safety for those populations. 

FIGURE 8 
Bacterlal Growth in Two Bottled Waters 

- Water 1 
Water 2 

” 
5 100000 

s 
C t 80000 

f 
3 60000 

t 
I 40000 

i 20000 

0 ___--- 

0 7 30 90 180 270 360 

Days In Storage 

Source: Adapted from P.V. Morais and MS Da Costa, “Alterations in the Malor Heterotrophic Bacterial Populations 

Isolated from a Still Bottled Mineral Water,” 1. Applied Bacterial. v. 69, pp. 75&757, Figure l(l990). 

-l 

35 



AN EXAMPLE OF INDUSTRIALSOLVENT CONTAMINATION OF BOTTLED 
WATERIO* 

One particularly troubling case of industrial-chemical contamination of 

bottled water arose in Massachusetts. Massachusetts Department of Public 

Health files reveal that the Ann & Hope commercial well in Millis, 

Massachusetts, for years supplied several bottlers, including Cumberland 

Farms, West Lynn Creamery, Garelick Farms, and Spring Hill Dairy with 

“spring water” sold under many,brand names. 

According to state officials and records, this well is located literally in a 

parking lot at an industrial warehouse facility and is sited near a state-desig- 

nated hazardous-waste site. Several chemical contaminants were found in 

the water, including trichloroethylene (an EPA-designated probable human 

carcinogen). On at least four occasions these chemicals were found at 

levels above EPA and FDA standards in the well water. Dichloroethane, 

methylene chloride, and other synthetic organic chemicals (industrial 

chemicals) were also found, though the source of these contaminants 

reportedly was not identified. 

Contamination was found in the water in 1993, 1994, 1995, and 1996, 

but according to a state memo written in 1996, ‘at no time did Ann & Hope 

[the well operating company] do anything to determine the source of the con- 

tamination nor treat the source. Rather, they continued to sell water laced 

with volatile organic compounds, some of which were reported in finished 

product.” The contamination levels depended on pumping rates from the 

wells. After a state employee blew the whistle on the problem and demanded 

better protection of bottled water in the state, she was ordered not to speak 

to the media or bottlers and was reassigned by Massachusetts Department 

of Public Health supervisors to other duties, in what she alleges was a retalia- 

tory action. State officials deny that her reassignment was due to 

retaliation. The well reportedly is no longer being used for bottled water after 

the controversy became public. 
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CHAPTER 4 

GAPINGHOLES 
INGOVERNMENT 
BOTTLED WATER 
REGULATION e 

T he bottled water industry often makes the claim that it is far better regulated 

than tap water suppliers are. For example, the International Bottled Water 

Association (IBWA) testified in 1991 that “When compared to the level of reb’ulation 

and scrutiny applied to tap water...bottled water consumers come out way 

ahead.“lo3 IBWA asserted that “If one considers the full range of FDA consumer 

protection standards, bottled water safeguards have been more complete and 

protective for a longer time than tap water standards.“*04 

This continues to be the industry argument. In a 1998 fact sheet, for example, 

IBWA contends, “Quality is in every container of bottled water. It’s consistent and it 

is inspected and monitored by governmental and private laboratories. Unfortunately, 

tap water can be inconsistent--sometimes it might be okay while other times it is 

not.“l@ The IBWA further declares that “bottled water is strictly regulated on the 

federal level by the Food and Drug Administration (FDA) and on the state level by 

state officials. This ensures that all bottled water sold in the United States meets these 

stringent standards.“lo6 

FDA RULES FOR BOllLED WATER ARE GENERALLY LESS STRICT THANl 

TAP WATER RULES 

Our in-depth review indicates that, with few exceptions, federal bottled water 

regulation is weaker than the tap water regulations facing city water supplies. The 

bottled water industry is disingenuous in pointing out that there are signific:ant 

flaws in the tap water regulatory scheme, since many more flaws exist in bottled 

water rules. Although smaller tap water utilities sometimes face less stringent 

controls than do bigger cities, it still is clear that federal rules for city tap Walter 

generally are more stringent than those for bottled water. 

For many years, under the Federal Food, Drug, and Cosmetic Act (FFDC.A), 

FDA was supposed to adopt and apply to bottled water all EPA tap water 

standards within 180 days after EPA issued those standardslo FDA was authorized 
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to refuse to apply the EPA tap water standards to b’ottled water in certain circum- 

stances where it determined and published reasons explaining why they were 

inappropriate for bottled water. lo8 What happened,. however, was that rather 

than affirmatively making such determinations, FDA just could not seem to 

be able to get around to issuing bottled water standards or making determinations 

at all. 

Historically, FDA has lagged in its obligation to apply the EPA standards to 

bottled water, having adopted only a fraction of EPA tap water standards and often 

being severely criticized for its inaction. For example, a 1995 Senate committee 

report noted: 

FDA has been slow to act. FDA took 4 years to set standards for 

the 8 volatile organic chemicals (including benzene) regulated by 

EPA in 1989. FDA did not set standards for the 35 contaminants 

covered by EPA’s 1991 Phase II rulemaking until December, 1994. 

Standards for bottled water have not been issued for those contaminants 

regulated by the /EPA] Phase V rulefor tap water, although it was 

promulgated by EPA in 1992 and became effective for tap water on 

January 1, 1994.1°g 

Public and congressional criticism of FDA came to a head after benzene was 

found in Perrier in 1990, and congressional hearings and a General Accounting 

Office investigation in 1991 revealed widespread failures by FDA to adopt standards 

and to oversee the bottled water industry. no The industry suffered a temporary 

setback in its growth as a result of the public scrutiny, but ultimately both it and 

FDA weathered the storm. 

The 1996 Safe Drinking Water Act (SDWA) amendments modified the FFDCA 

to provide that, by operation of law, if FDA does not adopt new EPA tap water 

rules for bottled water within 180 days, EPA standards will automatically serve 

as bottled water standards’r’ If FDA decides to adopt its own standards, they 

must be at least as stringent as EPA tap water standards, unless FDA finds that 

the contaminant does not occur at all in bottled water-in which case FDA can 

waive the requirement to have a bottled water standard.r12 The current legal 

status of bottled water standards for contaminants for which EPA had issued 

standards for tap water before the enactment of the 1996 SDWA amendments, 

Wefind that but for which there were no FDA bottled water contaminant standards in effect, 

although, from 1993 
is being debated. 

NRDC has carefully evaluated the regulatory framework now, more than 

to 1998, FDA adopted seven years after the 1990-1991 storm of controversy swirled around the industry, 

some of the additional 

bottled water 

standards it was 

obliged to adopt, Zittle 

else has changed. and state resources dedicated to bottled water protection and enforcement 

and more than two years after the enactment of the SDWA amendments of 

1996. We find that although, from 1993 to 1998, FDA adopted some of the addi- 

tional bottled water standards it was obliged to adopt (and either decided not 

to adopt others or simply has not completed rule-making on them), little else 

has changed.lr3 

Gaping holes remain in the regulatory fabric for bottled water, and FDA 
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generally are thin to nonexistent. For example, FDA’s head bottled water regu- 

lator estimates that FDA has just one haIf of a person (full-time equivalent or FI’E) 

per year dedicated to bottled water regulation. r14 Similarly, bottled water compliance 

is a low priority for FDA, so specific figures are not kept for resources dedicated to 

ensuring it meets standards; the compliance office estimated in 1998 that a likely 

total of “less than one” FDA staff person (FTE) is dedicated to bottled water 

compliance.*15 

The problems created by this lack of regulatory attention are addressed in detail 

below. “Voluntary compliance” and “industry self-regulation” seem to be the 

watchwords for the bottled water industry. While such an approach can be effective 

with motivated members of an industry, the discussions of contamination problems 

documented in previous chapters and in the Technical Report make it clear that this 

approach leaves plenty of room for unscrupulous or careless members of the 

industry to provide substandard products, with little chance of being caught or 

subject to penalties. 

This is not to say that bottled water quality is generally inferior to average tap 

water quality. We do not believe such a statement is warranted, and in fact NRDC 

has produced numerous reports documenting the contamination problems of tap 

water.r16 

Our evaluation does show, however, that the regulatory system intended to 

ensure bottled water quality has enormous gaps. The majority of bottled water, 

according to FDA, is not covered by federal regulations, and FDA does not regulate 

or monitor the bottled water that is covered by its rules particularly well. 

GAPS AND LOOPHOLES IN FDA REGULATIONS 

1. Water bottled and sold in a single state-the major/ty of bottled water 

sold in the United States-is not covered by FDA rules, according to FDA. 

An estimated 60 to 70 percent of the bottled water sold in the United States is sold in 

“intrastate commerce” (i.e., it is bottled and sold in the same state).lr7 For example, 

the large delivered 5-gallon carboy bottles that are put in office or home water 

coolers are often intrastate waters, as are many of the brands sold in grocery, 

convenience, and other stores. 

FDA says its bottled water regulations apply only to water “that is in, or is 

intended to be shipped in, interstate commerce.“118 (emphasis added) Thus, 

according to FDA’s interpretation, 60-70 percent of the bottled water sold in the 

U.S.-all bottled water sold in intrastate commerce-apparently is not covered by 

the FDA rules. This leaves the government regulation of this water, if any, to state 

governments. 

The position that intrastate bottled water is not covered by FDA’s rules is based 

on FDA’s interpretation of the limitations of the Federal Food, Drug, and Cosmetic 

Act II9 which FDA says allows it to regulate only interstate commerce (i.e., water that I 
crosses state lines). This interpretation of the FFDCA has been questioned by experts, 
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including some in the bottled water industry.* Indeed, the FDA interpretation of the 

FFDCA appears to be unduly narrow, in light of the clear nexus between virtually all 

intrastate bottled water sales and interstate commerce, as demonstrated, for instance, 

in the fact that packaging materials and consumers of the bottled water frequently 

come from out of state. 

The impact of the narrow FDA interpretation carlnot be overstated. Our survey 

of states, reviewed later in this chapter, found that often states have few if any 

resources dedicated to policing bottled water. Thus, in many states, compliance with 

federal and state bottled water standards essentially is discretionary for many 

bottlers, and the public’s only protection is voluntary industry self-regulation. This 

offers little or no protection from fly-by-night bottlers in some states. 

The problem of inadequate regulatory protection for intrastate sales of bottled 

water was identified in 1991 as a significant problem by the General Accounting 

Office in a report delivered to Congress.‘20 Nothing has been done by FDA or 

Congress to remedy the federal regulatory gap. 

If the product is 

declared on the bottle 

ingredient label 

simply as “water,” 

or as “carbonated 

water, ” “disinfected 

water, ” ‘j51 tered 

water, ” “se1 tzer 

water, ” “soda water,” 

“sparkling water,” 

or “tonic water,“ 

it is not considered 

“bottled water” by 

FDA. 

2. FDA’s definition of “bottled water” covered by its standards irrationally 

exempts many types of bottled water, 

FDA’s rules exempt many forms of what most of us would consider bottled water 

from its definition of “bottled water,” and therefore, *according to FDA, exempts them 

from all of FDA’s specific standards for bottled water testing and contamination. If 

the product is declared on the bottle ingredient label. simply as “water,” or as “car- 

bonated water,” “disinfected water,” “filtered water,” “seltzer water,” “soda water,” 

“sparkling water,” or “tonic water,” it is not considered “bottled water” by FDA.121 

FDA says it exempted these waters because they are “not understood by the public to 

be bottled water.“lz What is covered by FDA’s rules? FDA says it regulates products 

labeled as “spring water,” “mineral water,” “drinking water,” “bottled water,” “puri- 

fied water,” ” distilled water,” and a few other specific categories of bottled water- 

creating enormous confusion for any consumer seeking to figure out whether FDA 

rules apply or do not apply to a specific water on the grocery store shelf. 

l Some observers have noted that all of the bottled water sold in the Urited States today is part of a stream of 
interstate commerce that begins with the extraction of the raw material for the bottles, often out of state, continues 
with the manufacture of the bottles, !.abels, caps, and shipping materials, moves on to the bottling facilities and the 
water extraction itself, the shipping of the water, and ultimately the sale of the water. Each of these steps in 
producing, packaging, and shipping water generally involves interstate commerce, and individuals who buy 
water bottled and sold in one state may be from out of state. In addition, any problem with the water (such as 
illnesses) clearly could dktly affect interstate commerce. Interestingly, the IBWAhas implicitly argued that FDA’s 
jurisdiction extends to intrastate sales of bottled water. At a congressional hearing at which the inapplicability of 
FDA rules to intrastate sales was noted, JBWA’s then-CEO said: 

a statement was made this morning which might be con.hcsing, and that is that most bottled water is 
not in interstate commerce. To the contnq, most botthf water is, because most of the products that 
are used in the bottled water plants, the bottles, the resin, the coolers, the cnps, and labek all come 
from somewhere else, so in the strictest interpretation, interstate commerce is involved in just about 
nil ofour products. 

Statement of William Deal, CEO, IBWA, in “Bottled Water Regulation,” Hearing of the Subcommittee 
on Oversight and Investigations of the House Committee on Energy and Commerce, Serial No. 10236,102nd 
Gong., 1st Se%, p. 107 (April 10.1991). Therefore, to the extent FDA has interpreted its jurisdiction over bottled 
water to include only water that crosses state boundaries, some have argued that FDA’s interpretation is unduly 
MUOW. 



We doubt that most consumers would agree that water in a bottle listed on the 

ingredient label as “water“ or “sparkling water” or “filtered water” should be 

exempted from the specific health-protection standards that cover any other bottled 

water. California and some other states have chosen a different course than FDA and 

regulate all water that comes in bottles likely to be ingested by people as bottled 

water.lB We support this approach and recommend that FDA revise its rules to cover 

all water intended for drinking or culinary purposes that is likely to be ingested by 

people and that comes in a bottle, as Caiifomia and some other states have done. 

Industry data indicate that these waters that FDA exempts from the definition of 

bottled water represent a significant chunk of the overall bottled water industry. For 

example, a report in the beverage-industry trade press noted that in 1996 there were 

more than 152 million cases of sparkling water sold in the United States.lz4 This of 

course does not include many nonsparkling exempted waters such as “filtered 

water“ or “disinfected water.” 

For these “non-bottled water” bottled waters, FDA officials have said the specific 

FDA contamination standards and water-quality testing requirements, as well as the 

specific bottled water good-manufacturing-practice rules for bottled water, are nof 

applicable.lz5 Thus, no contamination monitoring is specifically required, and only a 

vague narrative standard applies, according to FDA, which states that the water 

cannot be “adulterated” and must be safe, wholesome, and truthfully labeled. These 

nebulous terms are not defined and, to date, apparently the FDA has never enforced 

the standard with any of these bottled products. 

3. Even water defined as “bottled water” is not specifically required to meet 

treatment, contamination, or testing standards as strict as those applicable to 

city tap water. 

Water that FDA does define as “bottled water” is not required by federal rules to meet 

many of the specific standards and testing requirements that apply to city tap water. 

Some of the important disparities between bottled water and tap water are noted in 

Table 1 (in Chapter l), and in Tables 6 and 7. This seems to directly contradict the 

FFDCA’s requirement’26 that bottled water is supposed to be regulated as stringently 

as tap water. 

FDA argues that it retains the authority to act against “adulterated” water (which 

is not specifically defined) and that its general food-safety authorities give it broad 

latitude to act if it finds a problem. *27 However, there is no indication that FDA has 

ever acted---or has any intention of acting-aggressively to implement and enforce 

treatment standards akin to those applicable to tap water. Moreover, FDA does very 

little random monitoring on its own of bottled water quality, so there is little 

assurance that if a problem does exist, FDA would ever find out about it. 

Some of the important incongruities between tap water and bottled water 

standards follow. 

Weaker bacteria rules for bottled water. There is a clear prohibition under EPA rules 

against any confirmed E. coIi or fecal coliform bacteria in tap water.12s FDA has 
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adopted no such prohibition for bottled water. 129 Rather, FDA’s rules set a maximum 

number of total coliform bacteria in bottled water, with no specific prohibition on fecal 

coliform bacteria or E. coli contamination of bottled water.130 FDA’s proposal over 

5 years ago (in October 1993131) to issue a ban on all coliform bacteria in bottled water 

has languished. FDA has no specific plans to finalize this rule in the near future.*32 

Moreover, EPA’s rules essentially treat excessive heterotrophic-plate-count (HPC) 

bacteria (i.e., HI’C presence greater than 500/n-4 in the absence of demonstrated 

disinfectant residual as a “positive” for total coliform bacteria for most big-city water 

supplies; no more than 5 percent of all monthly tap water samples can contain total 

coliform bacteria or HPC under such conditions.‘33 EDA has adopted no rules for 

HI’C in bottled water; the agency says if HPC levels exceed lO,OOO/ml (i.e. 20 times 

higher than the EPA benchmark for tap water), FDA “will consider conducting a 

follow-up inspection of domestic bottlers....“‘34 

In addition, while we certainly do not endorse ERA’s water-testing rules for tap 

water as a panacea for drinking water problems, at least a system serving a larger 

city (more than 100,000 peopIe) has to test its tap water over 100 times each month 

for coliform bacteria, on average several times a day.135 Yet bottled water-even 

at a huge bottling plant filling millions of water bottles a year-must be tested for 

coliform bacteria only once a week under FDA rules.‘36 (IBWA’s model industry code 

recommends daily testing of its members’ water, though IBWA’s recommendation 

is not binding unless adopted under state law-an action that most states have not 

taken, as noted in our review of state programs later in this chapter.) 

FDA’s failure to adopt these bacteriological stand.ards contradicts FFDCA’s 

requirement that FDA standards for bottled water must be at least as strict as tap 

water standards.137 

There are no specific 

FDA sfandards 

No treatment requirements to remove or kill bacteria and parasites in bottled 

water. Under EPA’s tap water rules, which are less than complete, cities using 

surface water generally must disinfect their water and filter it to remove not 

only bacteria (e.g., coliform bacteria and Legionella) and viruses, but also certain 

protozoa such as Giardia (unless they can document and obtain formal approval 

for a filtration waiver because their water is of very high quality and their 

source water is highly protected from contamination).‘38 Yet, as shown in 

Tables 1 and 6, there are no specific FDA standards requiring bottled water to 

be disinfected or treated in any way to remove bacteria or parasites139-another 

apparent violation of FFDCA’s comparability requirement for bottled water and 

tap water standards. 

There is a maximum turbidity standard for bottled water of 5 units (the same as 

for tap water, though the new tap water maximum is 1 unit effective on December 
requiring bottled 

water to be disinfected 17,2001, under a recently issued rule). 140 There is no rule, however, requiring that 

or treated in any way bottled water average less than 0.5 units of turbidibi each month-a requirement 

to remove bacteria or 
that currently applies to tap water and will be dropped (effective on the same date) 

to 0.3 units (for the 95th percentile level) under the same recent EPA rule. Moreover, 

parasites. while tap water must have ongoing turbidity sampling every four hours, no such 
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requirement applies to bottled water. r4’ The weaker bottled water rule is of concern 

because turbidity is in many cases the only indication that water is contaminated 

with parasites.lQ 

Despite these serious FDA regulatory gaps, the bottled water industry publicly 

proclaims, we believe without justification, that consumers should turn to bottled 

water if they want to avoid Cyptosporidium (the protozoan that sickened 400,000 

people and killed more than 100 due to tap water contamination in Milwaukee in 

1993143). IBWA states, for example, that FDA rules “ensure that surface water con- 

taminants such as C yptosporidium and Giurdia are not present” in bottled water 

derived from wells and springs, and that it tells its members to use additional 

treatment if they produce tap-water-derived bottled water, to assure that Cyyto- 

sporidium cannot get into the bottled water.lM 

Such public proclamations seem to run contrary to the bottled water indu.stry’s 

own privately expressed concerns about the possibility of Cyptosporidiurn in bottled 

water supplies. 145 Candid internal communications admit that unless all water 

bottlers adopt adequate treatment to kill or remove Crypto, they will have a hard 

time convincing the public that bottled water is immune from such contamination. 

For instance, the following appeared in the IBWA’s in-house publication, urging 

bottlers to upgrade their treatment to be sure it meets CDC guidelines for removing 

C yptosporidium: “How can we expect health groups to endorse our product iti we 

don’t ALL meet the [CDC Cryptosporidium removal] guidelines!“146 (emphasis in 

original). An excellent question, indeed. 

No Cryptosporidium and Giardia testing for bottled water. EPA’s Information 

Collection Rule has required that over the past couple of years, big cities that use 

surface water (systems which serve the majority of the US. population) generally 

must test for common parasites such as viruses, Giardia and Cyptosporidium.147 By 

contrast, FDA rules do not specify that any water bottlers are ever required to do 

such testing.‘@ 

Weaker standards for some chemical contaminants in bottled water. The regulatory 

standards for several chemicals in bottled water are also weaker than the standards 

for city tap water (see Table 6). For example, FDA has refused to set standards or 

treatment techniques for acrylamide, asbestos, di(2-ethylhexyl)phthalate (DEHP), or 

epichlorohydrin, 149 all of which EPA regulates in tap water.* 

It is a strange twist indeed that DEHI’, a probable human carcinogen, possible 

endocrine-system disrupter, and agent produced in plastics manufacturing that 

migrates into water from plastic water bottles, is regulated under EPA tap water 

rules but not under IDA’s bottled water rules.‘jO Logic would suggest that if 

anything, it is more important to control phthalate in bottled water since, it is so 

l Acrylamide and epichlorhydrin are chemicals sometimes used in drinking water ixatment. EPA lequires that any 
public water system using these chemicals must meet a “treatment technique” intended to ensure safe use of these 
chemicals. F’DA has adopted no such requimment. 



TABLE 6 
Comparlson of Health Standards: Tap Water Versus Bottled WateP 

Contamlnant EPA Health Goal 

(parts per bllNon) 

EPA lap Water FDA Bottled Bottled Water 
Standard Water Standard (“BW”) vs. lap 
(parts per bfllhl) (psrts per bmh) Water Standard 

Bactek and Mkrobkl QuaHty 

E. Co/i or Fecal 
Coliform 

0 No confirmed 
samples of E. Co/i 
or fecal coliform 
allowed 

up to 1 of 10 BW Weaker 
bottles tested may 
contain specified 
levels of any type 
of Coliform, subject 
to conditions 

Giardia lamblia 

Legionella 

Standard-Plate- 
Count Bacteria 
(Heterotrophic- 
Plate-Count) 

Total Coliform 

0 Treatment No Standard BW Weaker 
Technique 

0 Treatment No Standard BW Weaker 
Technique 

Not Applicable Treatment No Standard BW Weaker 
Technique 

0 No more than one 
sample/month may 
contain any total 
coliform (small 
systems). Cities: 
no more than 5% 
of samples may 
contain any 
coliform. No con- 
firmed E. Co/i or 
fecal coliform 
allowed 

Specified levels 
of Total Coliform 
allowed in up to 
1 in 10 bottles 
tested, subject to 
conditions; no 
ban on E. Colior 
fecal coliform 

BW Generally 
Weaker 

Turbidity Not Applicable Treatment 
Technique: 
5 NTIJb maximum; 
less than 0.5 NTU 
95% of time 

5 NTUb 
EPA lowered to 
1 NW 12/16/98, 
effective in 3-5 
vears 

BW Weaker 

Viruses 0 Treatment 
Technique 

No Standard BW Weaker 

Chemkal Contamhants 

Acrylamide 0 l-r No Standard BW Weaker 

Adipate, 
(di(2ethvlhexvl)) 

400 400 400 Same 

Alachlor 

Antimony 

0 

6 

2 2 Same 

6 New standard Same 
effective Feb. 199Y 

Arsenic 50 

7 MFLd 

50 50 Same 

Asbestos 
(>lOum) 

7 MFLd No Standard BW Weaker 

Atrazine 3 

2.000 

0 

4 

5 

40 

0 

0 

3 3 Same 

Barium 

Benzene 

Beryllium 

Cadmium 

Carbofuran 

Carbon 
Tetrachloride 

Chlordane 

2,000 

5 

4 

5 

40 

5 

2 

2,000 

5 

New Standard 
Feb. 199gc 

5 

40 

5 

2 

Same 

Same 

Same 

Same 

Same 

Same 

Same 



TABLE 6 (continued) 
Comparlson of Health Standards: Tap Water Versus Bottled Watera 

Contamlnant 

Chlorobenzene 

Chromium (total) 

Copper 

EPA Health Goal 

(parts per WIllon) 

100 

EPA Tap Water FDA Bottled Bottled Water 
Standard Water Standard (“BW”) vs. Tap 
@fwrs par Wlh) (parts per wlnon) Water Standard 

100 100 Same 

100 100 100 Same 

1,300 Treatment 
Technique 

200 

1,000 BW Stricter 

Cyanide 200 New Standard Same 
effective Feb. 199gc 

Dalaoon 

284-D 

Dibromochloro 
propane 

o-Dichlorobenzene 

200 200 

70 

0.2 

600 

200 Same 

70 

0 

600 

70 

0.2 

600 

Same 

Same 

Same 

oDichlorobenzene 75 75 75 Same 

12Dichloroethane 

1.1.Dichloroethvlene 

0 

7 

5 

7 

70 

100 

5 

7 

Same 

Same 

cis-1,2- 
Dichloroethylene 

Trans-1,2- 
Dichloroethylene 

Dichloromethane 

1.2.Dichloroorooane 

70 

100 

70 

100 

Same 

Same 

0 

0 

5 

5 

5 

5 

Same 

Same 

Dinoseb 7 7 7 Same 

Dioxin 0 0.00003 New Standard Same 
effective Feb. 199gc 

Diquat 20 20 New Standard Same 
effective Feb. 199gc 

Endothall 100 100 

Endrin 2 2 

New Standard Same 
effective Feb. 199gc 

2 Same 

Epichlorohydrin 

Ethylbenzene 

Ethylene Dibromide 

fluoride 

Glyphosate 

HaloacetiP Acids 
(5) 

Heptachlor 

Heptachlor Epoxide 

Hexachlorobenzene 

Hexachlorocyclo 
pentadiene 

Lead 

Lindane 

Mercury 

Methoxychlor 

0 

700 

0 

4,000 

700 

0 

0 

0 

0 

50 

0 

0.2 

2 

40 

Treatment 
Technique 

700 

0.05 

4,000 

700 

60 

0.4 

0.2 

1 

50 

Treatment 
Technique 

0.2 

2 

40 

No Standard BW Weaker 

700 Same 

0.05 Same 

Range from 800 BW Stricter 
to 2,400 

New Standard Same 
effective Feb. 199gc 

None BW Weaker 

0.4 Same 

0.2 Same 

1 Same 

50 Same 

5 BW Stricter 

0.2 Same 

2 Same 

40 Same 



TABLE 6 (continued) 
Comparison Of Health Standards: Tap Water Versus Bottled Water 

Contamlnant 

Nitrate 

Nitrite 

EPA Health Goal 

@srts par W///on) 

10 

1 

EPA Tap Water FDA Bottled Bottled Water 
Standard Water Standard (“BW”) vs. Tap 
(pia per W/mn) (pmts par w/l/on) Water Standard 

10 10 Same 

1 1 Same 

Oxamyl 200 200 200 Same 

PAHs 0 0.2 0.2 Same 
(benzo(a)pyrene) 

Pentachlorophenol 0 1 1 Same 

PCBs 0 0.5 0.5 Same 

Phthlate, 0 6 No Standard BW Weaker 
(di(2ethylhexyl)) 

Picloram 500 500 500 Same 

Selenium 50 50 50 Same - 
Simazine 4 4 4 Same 

Styrene 100 100 100 Same -.. 
Tetrachloroethylene 0 5 5 Same 

- Thallium 0.5 2 New Standard Same 
effective Feb. 199gc 

Toluene 1,000 1,000 1,000 Same 

Toxaohene 0 3 3 Same 

2,4,5-TP (Silvex) 50 50 50 Same 

1,2,4-Trichloro- 70 70 70 Same 
benzene 

l,l,l-Trichloro- 200 200 200 Same 
ethane 

l,l-2-Trichloro 
ethane 

Trichloroethylene 

Trihalomethanes 

3 5 5 Same 

0 5 5 Same 

0 80’ 100 BW Weaker 

Vinyl Chloride 0 

Xylenes (total) 10,000 

Radtoactive Substances 

2 

10,000 

2 

10,000 

Same 

Same 

Alpha Emitters 0 15 pCi/Lg 15 pCi/Lc Same 

Beta/Photon Emitters 0 4 mrem/yr” 4 mrem/y? Same 

Radium (Combined) 0 5 pCi/Lg 5 pCi/Ls Same 

B Standards for bottled water reported in this table are only those adopted for health reasons and thus do not include 
secondary “aesthetically based” standards (such as those for color, chloride, iron, aluminum, silver, and manganese) 
that FDA adopted for aesthetic rather than hearth purposes; these secondary standards (except those for aluminum 
and silver) do not apply to bottled mineral water. 

b Nephelometric TurbidiCy Units (or NTU), is a measurement of turbidity, or water cloudiness, 

c An explicit mandate adopted by Congress in 1996 would have automatically applied EPA’s tap water standard for this 
contaminant to bottled water, unless FDA adopted a bottled water standard for the contaminant by August 6,1998. 
On August 6, 1998, FDA confirmed a “direct final rule” that will apply the 1992 EPA tap water standard for this 
contaminant to bottled water, effective February 2. 1999. See 63 Fed. Reg. 42198. Until February 2, 1999, there is 
no bottled water standard for this contaminant. 

d MFL means Million Fibers of Asbestos per liter of water. 

e Tap water standard of 60 ppb for 5 haloacetic acids effective December 16, 2OCl (except some small systems have 
until December 16, 2003). See 63 Fed. Reg. 69389 (December 16, 199.B). 

r On December 16, 1998, EPA reduced the tap water MCL for TfHMs to 80 ppb from 100 ppb, effective December 16, 
2001 (except some small systems have until December 16, 2003). See Fed. Reg. 69389 (December 16, 1998). 

g pCi/L means picocuries (a unit measuring radioactivity) per liter. 

h mrem/yr means a manmade radioactivity annual dose equivalent to the whole body or any internal organ of 4 millirems 
per year. Source: NRDC 



often sold in plastic bottles that can leach this chemical. 

In fact, FDA stated when it decided not to adopt a DEHP standard that it was 

the only chemical contaminant it had proposed to regulate in that package of 

standards that it was aware occurred in bottled water at levels over the EPA 

standard.15’ Some bottlers and members of the plastics manufacturing industry 

vigorously opposed a phthalate standard, arguing that it would cause some bottled 

water to be in violation after storage for long periods.152 As one company put it, 

“bottled water tested immediately after packaging would meet the 6 ppb [FDA 

proposed] limit but with storage it is possible that levels might exceed this rlequire- 

ment...[so] the proposed amendment...[would] effectively ban the use of DEHP in 

closure sealants for bottled water.... “153 Although other members of the bottled water 

industry supported a phthalate standard, ‘~4 FDA bowed to those who objected, and 

decided not to apply the EPA standard-or any other standard-for DEHP in bottled 

water.15 FDA deferred further action on the DELI’ standard indefinitely. This 

appears to be a clear violation of the Federal Food, Drug and Cosmetic Act, which 

requires bottled water rules to be at least as stringent as EPA’s tap water rules156 

Similarly, in response to bottled water industry complaints about the burden of 

having to comply with too many standards (and in particular the costs of testing), in 

1996 FDA decided to stay any bottled water standards for nine chemical contami- 

nants that have been regulated in tap water since 1992. The nine were antimony, 

beryllium, cyanide, diquat, endothall, glyphosate, nickel, thallium, and 2,3,7,&TCDD 

(dioxin).157 In this case, however, the outcome appears as if it will be different. In 

August 1996, Congress mandated that FDA adopt bottled water standards for those 

nine chemicals within two years of enactment, or EPA’s tap water rules for those 

contaminants would automatically apply to bottled water.‘% In response to that 

congressional mandate, in May 1998, FDA issued a “direct final rule” that would 

make EPA’s tap water standards for these nine contaminants enforceable for bottled 

water by February 1999. *59 In August 1998, FDA con!%med that the new rules for the 

nine contaminants would finally be subject to regulation in bottled water as of 

February 2, 1999160--seven years after EPA issued standards for them in tap water. 

There is a ray of light in the FDA bottled water regulatory program. FDA’s 

bottled water standards for lead, copper, and fluoride are stricter than EPA’s tap 

water standards (see Table 6). 16* The bottled water industry advocated stricter 

standards for these contaminants, on health grounds. A cynic might speculate that 

these standards enable the bottled water industry to claim that its water is more 

strictly regulated than tap water (a claim some in the industry routinely make) 

without much of a regulatory bite, since these contaminants are rarely a problem 

in bottled water. (Lead and copper generally exist in tap water due to leaching 

from pipes or faucets between the treatment plant and the consumer and should 

not be found in bottled water; fluoride generally is intentionally added to tap 

water, though it is sometimes found in bottled water.) However, there is no record 

of such a rationale influencing the bottled water industry’s position. 
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Weaker chemicalcontaminant testing requirements for bottled water. Under EPA 

rules, a city must test its tap water for many organic chemicals, generally at least 

once a quarfer. 162 In some cases (such as for trihalomethanes), city tap water systems 

must test at several locations each quarter.* 

Water bottlers, on the other hand, generally need only test for most chemicals once 

a year under FDA’s ru1es.x Moreover, water bottlers currently are exempt from testing 

for asbestos or phthalate, though there are tap water testing and health standards for 

these. In addition, tap water supplies must test for 16 additional unregulated con- 

taminants and report the test results to authorities, as noted in Table 7.163 Thus, it is 

apparent that bottled water testing requirements for some contaminants are less 

extensive and in depth than those that apply to city water systems. 

Bottlers self-test and do not have to use certified labs to test water; tap water 

suppliers may only use certified labs. Under EPA’s regulations, in order to ensure 

that water test results submitted by drinking water suppliers are accurate and of the 

highest quality, most tests must be completed by laboratories certified by a state in 

accordance with EPA criteria.*@ This helps to ensure consistent quality assurance and 

quality control, and reduces the chances of inadvertent or intentional inaccuracies in 

water testing (although in many states, for some systems it is up to the water system to 

submit the water to the lab for testing, presenting potential opportunities for mischief). 

FDA, on the other hand, relies upon water bottler self-testing and self-selection of 

laboratories, and has refused to require lab certification. This failure to require 

certified labs came under criticism from General Accounting Office (GAO) 

investigators. In a critical 1991 report, GAO noted: 

FDA lacks assurance that such [bottled water] tests are done correctly or 

that the results are reliable. FDA regulations specify that either “qualified 

bottling plant personnel” or “competent commercial laboratories” use 

approved water qualify test methods...[butl has not defined qualified 

personnel or competent laboratories, and it does not require that such 

personnel or laboratories be certified or otherwise ,establish their 

qualifications to do the required tesfs. In contrasf, for public drinking 

water, EPA requires certified laboratories....165 

* 40 C.F.R. 5141.30. These tap water monitoring requirements (except for THMs) can sometimes be reduced in 
frequency for some small systems, or others that the state finds have betn demonstrated not to be vulnerable, 
and that did not detect the contaminant in initial r ounds of monitoring. See 40 C.F.R. 55141.24 L 141.61(a); see 
also Safe Drinking Water Act 51418 (granting monitoring relief in certain cases to small public water systems). 

%oth EPA and FDA require annual or less frequent testing for most inorganic contaminants. See FDA rules at 21 
C.F.R. §165.110, and EPA rules at 40 C.F.R. 514123(c). Additionally, Cong.~ess mandated in 1996 that unless FDA 
issued standards for nine contaminan ts (antimony, beryllium, cyanide, dioxin, diquat, endothall, glyphosate, 
nickel, and thallium) by August 6,1998, EPA’s tap water standards for these chemicals (including testing 
requirements) would automatically apply to bottled water. In May 1998, FDA issued a direct fii rule stating it 
would apply EPA tap water standards for these contaminants in response to this mandate. 63 Fed. Reg. 25764 
(May 11,199s). That rule said, however, that rather than tracking EPA’s iap water testing regime, FDA would set 
the monitoring frequency at once per year (instead of following EPA’s rules requiring quarterly testing for some 
organics, and annual or sometimes less frequent testing for inorganic+. Because water bottlers objected to some of 
these monitoring requirements as burdensome, FDA stepped back, saying it could not finalize the monitoring 
provisions in light of “significant adverse comments,” and instead allowed the law to automatically impose the 
monitoring by the EPA tap water rules. The EPA (and now FDA) testing rules also allow waiversa provision 
FDA has not yet explained whether it will use. Thus, how FDA intends to implement the monitoring requirements 
for these contaminan ts is murky See 63 Fed. Reg. at 42198-99 (August 6,199s). 



TABLE 7 
Contaminants That Must Be Monltored in Clty Tap Water but Not In Bottled Wiater 

Regulated Contaminants Currently Required to be Monitored in Tap But Not Bottled Water 

Asbestos Haloacetic acids (big cities past, soon 
Bromate (big cities past, soon all systems) all systems) 
Di(2-Ethylhexyl)phthalate 

Unregulated Contaminants* Currently Required to be Monitored In Tap But Not Bottled Water 

Dibromomethane 1,2,3-Trichloropropane 
m-Dichlorobenzene 1,1,1,2-Tetrachloioethane 
l,l-Dichloropropene Chloroethane 
l,l-Dichloroethane 2,2-Dichloropropane 
1,1,2,2-Tetrachloroethane oChlorotoluene 
1,3-Dichloropropane pChlorotoluene 
Chloromethane Bromobenzene 
Bromomethane 1,3-Dichloropropene 

Source: 40 C.F.R. 5 5 141.21-141.30, 141.40 and 21 C.F.R. g 165.110 

* “Unregulated Contaminants” are contaminants not subject to enforceable Maximum Contaminant Levels or treatment 

requirements, but still required to be monitored for in tap water. “Regulated contaminants” are those subject to 

enforceable regulations currently, or under rules already promulgated but not enforceable until December 2001. 

Even after this GAO report, FDA has twice refused to require that water bottlers 

use approved certified laboratories--even when the IOWA petitioned FDA to require 

them. In 1993, FDA argued: 

the Act does not provide a basis for these [lab] approvals. Moreover, the act 

does not provide authority to the agency to require such approval. Further, 

men if such authority were provided by the Act, FDA lacks the resources 

to monitor analytical laboratories and personnel in the absence of a signifi- 

cant public health problem.‘66 

FDA reiterated this position in 1995.167 

We disagree with FDA‘s narrow reading of the law as not authorizing such 

certification. For example, FFDCA Chapter IV and section 701 provide broad 

authority to FDA to promulgate such a requirement.‘68 FDA takes the position that 

under its authority under the EFDCA, it can legally require bottlers to use competent 

commercial laboratories, but for reasons that are not supported, FDA contends that it 

lacks legal authority to dictate that bottlers must use a certified lab. 

In addition, even if FDA did not enjoy the authority to mandate use of certified labs 

before 1996, Section 410 of the FFDCA as amended by the 1996 SDWA amen’dments 

seems to clearly support such a requirement. That newly revised provision of the 

FFDCA expressly authorizes FDA monitoring regulations for bottled water and makes 

EPA’s tap water rules-apparently including the EPA’s certified-lab requirements- 

automatically apply in the case of FDA inaction. 169 If, indeed, FDA still believes it lacks 

the legal authority to require certified labs, FDA should ask Congress for such authority. 

With respect to resource constraints, FDA could ask Congress for additional 

resources for the bottled water program. As suggested in the recommendations in 

Chapter 1, a one-cent-per-bottle fee on bottled water would ease the FDA resource 

problem. In addition, it would require no expenditure of FDA resources whatsoever 



for FDA simply to require that the labs used to test bottled water be EPA-certified (or 

state-certified with EPA approval) for drinking water testing. This is a common- 

sense solution that FDA apparently refuses to consider for reasons that are not 

entirely clear. 

While tap water system operators must be trained and certified, bottlers need not 

be. Under the Safe Drinking Water Act amendments of 1996, tap water suppliers’ 

operators must receive training and be certified as competent to treat water by EPA- 

approved state authorities, pursuant to federal guidelines for determining the level 

of competence needed. 170 This requirement is widely viewed as an important devel- 

opment, because it will begin to ensure that opportunities for operator error-often 

the cause of serious contamination problems and even disease outbreaks in tap 

water systems-will be reduced. 

Although the IBWA petitioned FDA to require certification of bottling-plant 

supervisory personnel, FDA denied this petition in 1 993.171 FDA reiterated its denial 

in 1995.rn As in the case of certifying labs, FDA argued that it lacked the authority 

and the resources to require such certification of bottling-plant personnel. 

Again, we disagree on both points; FFDCA Chapter IV and in particular sections 

410 and 701 provide FDA with ample authority to require plant personnel to be 

competent, particularly in light of the 1996 SDWA amendments’ incorporation by 

reference of EPA’s National Primary Drinking Water Regulations to bottled water in 

cases of FDA inaction. On the issue of resources, creative solutions are available, 

including asking Congress for funds, establishing a per-bottle fee, and/or using 

independent, FDA-certified trainers and certifiers (such as state or third-party 

certification organizations using FDA training and certification guidelines). 

FDA’s source water approval requirement is essentially meanlngless. Theoretically, 

under FDA rules, the source of bottled water must be approved by state or local authori- 

ties.‘” FDA’s description of what is required to be an approved source is sketchy: It 

“means a source of water...that has been inspected and the water sampled, analyzed, 

and found to be of a safe and sanitary quality accord.ing to applicable laws and regu- 

lations of state and local government agencies having jurisdiction.“174 There are no 

guidelines for what is required of these state and local rules, nor is there any explana- 

tion of what should be done if there are no state or local rules or jurisdiction. 

In discussing why the public should feel comfortable with bottled water quality, 

the bottled water industry often cites this FDA regulatory requirement for source 

approval. For example, IBWA’s widely disseminated fact sheet for consumers notes: 

While bottled water originatesfrom protected sources (75 percentfiom 

underground aquifers and springs), tap water comes mosflyfram rivers 

and lakes.... 

[Blotfled water companies are required to use approved sources. There 

are two types of sourcesfrom which bottled water can be drawn: thefirst 

type is natural sources (i.e., springs and wells). Ely law, these sources 

must be protectedfrom surface intrusion and other environmental 
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influences. This requirement ensures that surface contaminants such as 

Cryptosporidium and Giardia are not present. 

The second source water type is approved potable municipal 

supplies....175 

This highly touted FDA-approved-source requirement is, however, in the words of 

one study, “a regulatory mirage.“176 

There are no specific requirements in FDA rules for protection of bottled water 

sources from pollution sources (such as setbacks from hazardous-waste dumps, 

industrial facilities, septic tanks, or underground gasoline storage tanks), nor are 

there any specific rules for disapproval of sources once they become contaminated. 

In fact, there are no requirements for bottlers or state or local authorities even to 

evaluate or document whether any such potential contamination sources may exist. 

In addition, in 1990, government investigators reviewing bottler records found that 

25 percent of the bottlers audited had no documentation of source approval.177 

This contrasts with requirements for city tap water. Under the 1996 SDWA 

amendments, states are required to conduct a source-water assessment for public 

drinking water supplies (i.e., tap water). 17* The assessment is required to delineate 

the boundaries of the assessment area that supplies the water system and to evaluate 

known or potential sources of contamination and the susceptibility of the drinking 

water source to contamination. 179 Millions of dollars in federal funding were made 

available to conduct these assessments. 

In the case of bottled water source approvals, however, NRDC’s investigation has 

There are no specific 

requirements in FDA 

noted cases in which the source of bottled water either was never assessed by 
rules for protection of 

authorities or the assessment overlooked important nearby contamination sources. In bottled water sources 

such cases, the source is anything but “protected” from contamination. Even in a from pollution sources. 
state with a relatively well-developed bottled water program, like Massachu.setts, the 

source-approval process apparently is essentially pointless. For example, as dis- 

cussed in Chapter 3, the Millis well, in an industrial parking lot in Massachusetts 

near a state-designated hazardous-waste site, for several years supplied contami- 

nated water to several major bottlers and was an approved source.18o If even in an 

extreme case, such as the Ann & Hope well in Millis, the well meets the “approved 

source” requirement, the FDA rule appears to have no meaning. Indeed, in our 

review of scores of bottlers’ files maintained by several states, we found no case in 

which source approval was denied or revoked. In the Millis well case, the state said 

it would allow continued use of the source, despite past contamination, if the water 

were subject to treatment; apparently the well no longer is used for bottling water. 

4. Bottlers may violate FDA standards if the label notes that the water 

“contains excessive chemical substances. V 

The problem with FDA bottled water standards is not limited to the gaps in their 

coverage or lack of certified labs. Many people are stunned to learn that even if 

bottled water is more contaminated than FDA’s standards would otherwise allow, 

FDA rules (and those of many states) explicitly still allow the water to be sold. The 

contaminated water may be marketed so long as it says on the label “contains 



excessive chemical substances” or “contains excessive bacteria” or includes a similar 

statement on the label.18* For example, as discussed in the accompanying Technical 

Report, the state of New Jersey found that Fuentes De Cutolo Spring Water contained 

nitrate at elevated levels that exceeded the FDA and state standards (as noted in our 

discussion of nitrate’s health effects in Chapter 3 and the Technical Report, nitrate can 

cause blue-baby syndrome in infants if consumed at levels in excess of standards). 

Rather than taking an enforcement action, the state “requested that this firm either 

reduce the level of nitrate by treatment or change the product label to include a 

statement ‘contains excessive nitrate”’ on its labells 

In fact, in a 1996 Federal Register notice, FDA sent clear signals to the industry that 

if a bottler violates FDA standards, in some cases FDA is prepared to take no action 

so long as the bottle includes such a statement. Responding to industry concerns that 

bottled water that meets chemical-contamination standards in Europe might violate 

some proposed FDA rules, FDA pointed out that: 

tfa bottled water product...exceeds an allowable level for a particular 

contaminant...the bottler can still market that product, provided that the 

labeling bears a statement of substandard quality (e.g., ifit exceeds the 

allowable level for thallium, the labeling shall state either “Contains 

Excessive Thallium” or “Contains Excessive Chemical Substances....” 

Therefore, should a European or American bottled water product exceed 

the allowable levels of contaminants, it still can be marketed in the United 

States ifits labeling bears the prescribed statement of those contents.183 

FDA suggests that it may enforce against such labeled contaminated water if it 

finds that it is “injurious to health” and thus “adulterated”1s4-but there is no 

requirement that such contaminated bottles even be reported to FDA, and we have 

been able to find no cases of FDA having taken any enforcement action against any 

such bottlers. 

5. Bottlers are not required to report test results or violations and may dispose 

of records after two years; tap water suppliers must report results and retain 

records. 

Under EPA rules, tap water suppliers must report their monitoring results and 

any drinking water standards violations that occur to EPA or, if the state has 

obtained formal EPA approval to exercise “primary (enforcement authority,” the 

water system must report to the state. rg5 If there is a serious violation, it must be 

reported to the state within 48 hours. rg6 The state then must report results and 

violations to EPA,lg7 and EPA then posts all violations on the Web for easy public 

access. In addition, tap water suppliers must keep on hand their bacterial testing 

results for 5 years, and their chemical tests for 10 years, to allow effective EPA and 

state inspections.188 

In contrast, FDA rules include no provision obligating a bottler to notify FDA or 

a state of test results, contamination problems, or violations, even in the case of con- 

tamination that could pose a serious health threat. FDA has refused to require such 

reporting when called upon to do so during rule-making proceedings.lg9 
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Answering both criticism of this lack of reporting and questions about how 

it can effectively track bottler compliance without reporting of test results, FDA 

said it “does not have the resources to review bottled water test results except during 

FDA plant inspections.“lW As noted below, however, such FDA inspections are quite 

rare (every four to five years or less frequently). Moreover, FDA requires bottlers to 

retain their testing records for just two years lgl-unlike the 5 year/l0 year EPA tap 

water supplier requirement. r9* This means that since FDA inspections are so rare, 

many contamination problems may never come to FDA’s attention, because the 

record of the event can be discarded before FDA ever reviews the bottler’s records. 

As GAO has pointed out, such record retention can be critically important “to 

allow regulatory officials to (1) review historical test data to verify that the tests were 

done, (2) gain insight into a particular or recurring problem, and (3) learn of and 

respond to contaminated water problems.“193 

This lack of reporting combined with other shortcomings in FDA’s program pose 

serious problems for enforcement and compliance monitoring. For example, FDA 

does not maintain an inventory of water bottlers or shippers, so it often must rely 

upon state authorities for such information. ls4 But state programs vary widely, with 

some having few if any resources dedicated to tracking bottled water (see the state 

programs section, later in this chapter.) Without an inventory of bottlers or reporting 

of testing results or violations, it is logistically difficult, to say the least, for FDA to 

adequately track bottler compliance. 

6. Bottlers are not required to test water after storage, when it may have 

increased contamination /eve/s, nor are they required to list the bottling dates 

for their water. 

FDA’s rules require weekly bacteria testing and annual chemical testing, but this 

testing is generally done of water at the bottling plant.195 There is no requirement 

that bottlers test water after shipping it to stores or after storage. Moreover, FDA has 

refused requests to require bottlers to place a bottling date on their bottled water, or 

to require a label suggesting that consumers refrigerate their water after opening to 

retard bacterial growth. 

This is problematic in light of the investigations discussed in earlier chapters of 

this report indicating that HPC bacteria, Pseudomonas aeruginosa, algae, and other 

microbes that may be present only at very low (or nondetectable) levels immediately 

after bottling can bloom and grow after bottling. The “FDA acknowledges that some 

bacteria can grow in bottled water, and that bottled water, unless treated in some 

manner, is not sterile. “196 But such post-bottling microbial-growth problems are 

missed under standard “at the bottling plant” testing under FDA rules. 

Moreover, if there is no bottling date for bottled water, and no consumer warning 

to refrigerate after opening, the regrowth in the bottle could become substantial. FDA 

admits that “[aldditional bacteria may enter a bottle of water with exposure to air” but 

argues that bottled water “is not a good source of nutrients for most microorganisms” 

so no precautions such as date of bottling or refrigeration warnings are needed.197 As 

discussed at length in the Technical Report on microbial contamination, however, 

HPC bacteria, 

Pseudomonas 

aeruginosa , algae, 

and other microbes 

th t may be present 

only at ve y low (or 

nondetectable) levels 

immediately after 

bottling can bloom 

and grow after 

bottling. 

53 



In 1995, FDA refised 

an IB WA petition 

asking for annual 

FDA inspections of 

bottlers, citing low 

priority and lack of 

resources. 

there are several studies documenting regrowth of Pseudomonas and other organisms 

occurring in bottled water after bottling that make it difficult to accept this 

unsupportable FDA reassurance.*98 

Similarly, as discussed in Chapter 3 and the Technical Reporf, several plasticizers 

and other plastic reactants or by-products can migrate from bottles into the water 

with time. Some studies indicate a steady increase with time of certain cancer- 

causing and other contaminants in bottles as the bottle slowly leaches out the 

chemical into the water. Again, if the water is tested only immediately after bottling, 

such problems will likely never be detected. 

FDA PLACES A “LOW PRIORITY” ON BOTTLED WATER: RESOURCES ARE 

EXTREMELY LIMITED, INSPECTIONS AND ENFORCEMENT ARE RARE 

FDA has repeatedly stated that bottled water is low on its priority list. FDA says that 

‘bottled water products are a relatively low public health problem,“199 and “[i]n this 

program bottled water plants generally are assigned low priority for inspection.... 

When compared to products such as low acid canned foods.. .bottled water products 

must take a back seat.“200 

Indeed, according to FDA staff estimates, the agency has dedicated just one harfof 

a sfafiperson (full-time equivalent) to bottled water regulation, and less than one to 

ensuring bottled water compliance. 201 Because of this low priority, water bottlers can 

expect to be FDA inspected on average every four to five years or less frequently.202 

GAO found that “FDA inspected about half of 410 domestic bottlers only once in 

53/4 years. ‘QO~ FDA recently has confirmed that inspections are no more frequent today 

than they were in 1991, although FDA funds occasional state “contract inspections.“204 

In 1995, FDA refused an IBWA petition asking for annual FDA inspections 

of bottlers, citing low priority and lack of resources.2o5 As the GAO has pointed 

out, however, inspecting once every five years or less often is far too infrequent 

to detect certain possible problems. For example, contamination problems 

may come and go depending on conditions in the s’ource water, on pumping 

patterns, bottling-plant operation and maintenance practices, etc. Since testing 

and other records are required to be kept only for two years, there is no require- 

ment to report test results to FDA, and FDA inspects only once every four to five 

years or less often, it is quite possible that many contamination problems are never 

detected by FDA. 

Moreover, GAO investigators found that when FDA does do inspections, often FDA 

relies upon the results of the bottlers’ self-testing rather than doing independent 

testing of its own. Even when FDA does do independent testing, it often checks for 

just a handful of contaminants out of the scores for which FDA rules require 

monitoring. GAO found that FDA tested for five or fewer contaminants in 94 percent 

of the FDA tests they reviewed. *06 FDA staff recently admitted there likely has been 

no major change in testing and inspection practices since the GAO investigation.207 

Finally, FDA does not inspect foreign bottlers, so the compliance of those bottlers 

with FDA testing and good-manufacturing-practice requirements is uncertain.208 



STATE BOTTLED WATER PROGRAMS LACK RESOURCES AND REGULATORY 

STANDARDS, AND IN SOME CASES ARE VIRTUALLY NONEXISTENT 
State programs range from well developed to nonexistent 

NRDC conducted a detailed survey sent to all 50 states’ bottled water programs, sum- 

marized in Appendix C. As a result, we have learned that while some states, such 

has California, Massachusetts, New Jersey, Texas and Washington have bottled water 

programs that are relatively well developed, other states have no or virtually no 

program. Most have not adopted the IBWA model code, some have not adopted all 

of FDA’s standards, and most have few resources dedicated to implementing the 

program. This makes FDA’ s h eavy reliance upon state programs subject to question. 

States are under no legal obligation to adopt the FDA bottled water standards. In 

fact, FDA has no formal system to track the adequacy of state regulations, inspection 

results, enforcement, source-water approvals, or other aspects of state bottled water 

programs. In response to questions from NRDC, FDA could not answer even the 

most basic questions, such as how many states have adopted FDA standards, nor 

does FDA maintain its own inventory of all water bottlers. This means that often, if 

not most of the tune, bottled water regulation falls to the states, some of which, as 

noted below, are ill equipped to take on this role. 

State resources 

The lack of state resources for bottled water is a major problem. Among the 50 states 

and the District of Columbia, 13 states told NRDC that they have no resources, staff, 

or budgetary allotments specifically earmarked to implement the state bottled water 

programs2@’ In addition, 26 states reported having less than one full-time staff 

equivalent (FTE) dedicated to running the state’s bottled water program. Only seven 

states reported having one or more full-time staff people dedicated to implementing 

and maintaining the state’s bottled water program.210 This makes FDA’s heavy 

reliance upon state programs problematic. 

As is detailed in Appendix C, state bottled water programs range from being stricter 

than FDA’s requirements in some areas (e.g., California, Georgia, Montana, New Jersey, 

New York, Pennsylvania, Texas and Vermont), to proudly proclaiming that they are less 

strict than federal rules. A few examples of states with less developed programs include: 

b Alaska, which reports that it does not require bottlers to conduct annual testing 

for chemical and radiological contaminants2n--despite FDA rules requiring such 

annual monitoring. 

b Arizona, which reported to NRDC that “the State of Arizona does not currently regu- 

late the bottled water industry. “212 The state says local county health departments 

have some authority to do so, and that it relies on FDA to deal with interstate water. 

b Delaware, which conducts no active regulatory oversight of the FDA’s require- 

ments, nor does it have a permit program. Delaware has no separate state code 

addressing bottled water and says it has no bottlers in the state. 
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b Illinois, which has no state certification or permitting process. Moreover, the 

source of bottled water is inspected by the state only upon request by the bottler (i.e, 

no mandatory testing of source waters). Occasionally, however, health inspectors 

may inspect bottlers as part of an inspection of an otherwise-regulated facility (such 

as a restaurant or hotel). 

b Indiana, which does not have a separate state code regulating bottled water process- 

ing, does not certify sources and does not have a state permit or licensing program. 

b Kansas, which has no separate state regulations and no permit program. In a 

recent telephone interview, a Kansas state official reported that “Kansas has no 

statutory authority to issue permits, licenses, or certiicates for bottled water 

processors, plants, or distributors.“213 

b Missouri, which regulates microbiological contaminants in bottled water and 

inspects bottled water plants but does not regulate chemical and radiological 

contaminants-despite FDA rules requiring such annual monitoring. 214 

b North Dakota, whose Health Department reported to NRDC that “State 

regulations are far less stringent tha[n] those administered by” FDA. The Health 

Department also reported that “no enforcement actions” have been taken by the 

state in the past four years, that “no documented violations or data [are] available,” 

and that “very little, if any, bottled water is tested by our agency. I know of no other 

State agency that tests bottled water. rr2*5 Additionally, the state does not require 

bottlers to submit source analysis prior to initiating bottling operations. 

b Texas, whose bottled water program, while stronger overall than that of many 

states, has less than one FTE dedicated specifically to the state’s bottled water 

program. Texas reports that there are currently more than 300 bottlers operating 

within its borders.216 

b Utah, which does not currently approve sources and does not have a permitting 

program for water-bottling facilities. 

b Virginia, which does not certify sources, nor does it have a permitting program. 

Virginia reports that it is not “empowered to permit or license.“217 

Thus, it is apparent that some states have put few if any resources into their bottled 

water program. FDA’s reliance upon state programs to assure compliance is, in many 

states, misplaced. 

There are noteworthy exceptions to our general finding that state programs lack 

the necessary resources and programs to justify FDA’s reliance. Encouragingly, a 

handful of states seem to have placed a greater priority on making sure that bottled 

water is consistently safe, healthy and free of contaminants for consumers. In 

56 



addition, some states, while not necessarily imposing strict and comprehensive 

bottled water programs across the board, have adopted small but significant 

advances that may help to improve bottled water protection at least somewhat. 

States that have adopted at least some progressive regulatory innovations include: 

b California, which has adopted stricter regulations for many contaminants than 

FDA, including lower allowable THHM levels and tougher disinfection rules, and 

has a fairly well developed regulatory program. Moreover, California citizens have 

adopted Proposition 65, a law that requires, among other things, that those doing 

business in the state must provide a clear and reasonable warning if they or their 

products expose people to toxic chemicals. This law applies to bottled water as well 

as to other consumer products. 

b Florida, which reports that it has two full-time staffers dedicated to its bottled 

water program and has its Food Laboratory collect and analyze random samples of 

bottled water off retail food shelves. However, the state does not routinely publish 

the results of its testing to consumers. 

b Louisiana, which samples end product every three months, from both in- and out- 

of-state bottlers. As in Florida, however, Louisiana does not publish its test results to 

inform consumers. 

b Maine, which, in addition to following FDA labeling rules requiring that finished- 

product bottled water violating FDA standards must say so on the label, also 

requires that contaminants that exceed maximum contaminant levels (MCLs) in the 

source water be listed on the label. Although the state does not require that bottlers 

list analytical results on the labels (making this optional at the prerogative of the 

bottler), it does require that a bottler list on its label any altered water quality. 

b Maryland, which requires that bottlers conduct an EPA primary drinking water 

analysis of its source. 

b Massachusetts, which publishes an annual public report that summarizes the 

bottler-filed bottled water quality testing results. The report can be misleading, 

however, because in many cases it does not mention known contamination incidents. 

b Mississlppi, which tries to sample each bottled water product sold in the state on 

a monthly basis for E. coli. and other bacteria. 

b Montana, which requires that all in-state bottlers become Public Water Systems 

and meet EPA drinking water standards prior to start-up. 

Califarnia citizens , 

have adopted Proposi- 

tion 65, a law that 

requires that those 

doing business in the 

state must provide a 

clear and reasonable 

warning if they or 

their products expose 

people to toxic 

chemicals. This law 

applies to bottled 

water as well as to 

a ther consumer 

products. 

b Nevada, which requires that a bacteriological analysis be submitted every week to 

the Department of Human Resources, Health Division, if a plant is in full operation. 
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b New Jersey, unique in its requirement that a bottler list a two-year expiration date 

(from time of bottling) on its label, also mandates by state statute that an annual 

enforcement/violation report be compiled and submitted to the state legislature. 

New Jersey also conducts a limited number of “spot (checks” of bottled water sold 

and produced within the state. 

b Ohio, which requires that any additives to bottled water be listed on labels. 

b Texas, which in addition to having stricter standards and more frequent 

inspections than FDA, also requires source labeling and certification of operators 

under its unique Bottled Water Certification Program. Under the program, bottlers 

are required to attend training/awareness courses sponsored by the state and earn 

different “grade” levels (grade A being the most stringent) based upon number of 

classes attended and years in operation. Texas also requires that bottlers resubmit 

a water-quality analysis annually to an EPA certified lab in order to renew licenses 

(unless source is municipal). 

b Vermont, which has more stringent testing regulations and labeling requirements 

than FDA. Vermont requires that the source, the name and address of the bottler, and 

finished-product levels of arsenic, lead, sodium, and :nitrate be listed on bottled 

water labels. 

b West Virginia, which has more stringent reporting requirements than FDA: 

Bottlers must test weekly for bacteriological contaminants and submit their reports 

to the state agency by the 10th of each month. Additionally, West Virginia requires 

that the source be protected from outside contamination at the point of discharge 

and the draw area. 

b Wisconsin, which requires, by statute, publication ‘of an annual bottled water 

quality analysis report. This report evaluates only about a dozen waters sold in the 

state, however. There are about 24 bottlers in Wisconsin and many more waters 

imported from out of state. 

State regulatory programs, such as those just listed, that have attempted to 

innovate or to “put some teeth” into both federal and state regulations are to be 

applauded. Not all state regulatory agencies are provided the resources or legislative 

authority to implement all of the innovations just described, and many agencies are 

constantly being challenged to make less do more. Yet, several of the innovations 

require a relatively low investment of time and state funds, and could be adopted 

with minimal additional demands on state resources. 

One good example of a low-cost, high-return regulatory innovation is the require- 

ment adopted by several states that bottlers submit copies of state and/or federally 

mandated water-quality tests to the appropriate state agency on a weekly, monthly, 

or yearly basis rather than merely requiring that bottlers keep copies on hand at the 



plant. Similarly, additional contaminant disclosure labeling requirements to require 

public information about contaminants in the water, have a beneficial effect and 

carry out the public’s right to know. Such requirements, while not compelled under 

federal regulations, would go a long way in flagging potential health risks early on, 

while at the same time would provide an obvious incentive for bottlers to remain in 

compliance with the regulations. Certainly, some of these or similar types of 

programs are worth consideration by other states when the payoffs are less risk to 

the consumer and more compliance with the law. 

No guarantee of compliance with FDA requirements 

Even in states that have adopted FDA standards, there is no assurance that the states 

are actively enforcing those standards. For example, Alaska has adopted bottled water 

standards that generally are equal to EPA drinking water standards, in addition to 

codifying IBWA and FDA standards. Curiously, however, the state of Alaska has uni- 

laterally decided it will not require annual bottlers to conduct chemical and radio- 

logical contaminant testing as required under FDA’s regulations. Calling such tests 

“expensive and not necessary, “*I8 Alaska has decided it will not require these tests. 

While it is commendable that the state of Alaska generally has adopted strict 
FDA relies upon 

regulations for its bottled water, we fail to see the logic (or legality) in openly 

flaunting a critical portion of the FDA’s bottled water regulatory requirements. 

voluntary compliance 

It is unclear how many states have unwritten policies of not enforcing part or all of 
withfederal require- 

their own or FDA’s rules. Such disregard for a federal requirement is unsettling and ments and has dedi- 

sets a poor example for other states, which may, in the same spirit as Alaska, simply cated no resources to 
choose to disregard other vital parts of the federal requirements. FDA relies upon vol- 

untary compliance with federal requirements and has dedicated no resources to audit- 
auditing or evalu- 

ing or evaluating state-program performance. Unfortunately, in light of the minimal sting state-program 

FDA resources dedicated to the bottled water program, we cannot afford to allow the 

states to pick and choose which federal requirements they are willing to comply with. 
performance. 

Nonreglrlated bottled waters 

State adoption of FDA regulations becomes especially important when one con- 

siders that even the FDA regulations for bottled water have huge gaps through 

which contaminated waters can easily flow. FDA says its rules do not apply to 

intrastate bottled waters (water that is bottled, sold, and distributed entirely 

within the borders of any one state), nor do they apply to seltzer water, carbonated 

water, flavored water, and certain other waters noted earlier. There are currently no 

specific standards (i.e., no required contaminant testing or water-quality standards) 

that cover the processing, testing, or distribution of these categories of bottled waters. 

While many states have adopted their own standards to cover intrastate bottled 

waters, either by separate state code or by voluntarily extending the FDA regulations 

to intrastate bottlers, three states (Delaware, Indiana, and Kansas) and the District of 

Columbia have not adopted their own regulations to cover such water. Moreover, 

only 35 percent (18 out of 51 states and the District of Columbia) regulate seltzer, 

carbonated, and/or flavored waters under either the FDA standards or their own 



state standards. The undeniable conclusion from these statistics is that, although some 

states have taken the “extra” steps to ensure that all bottled water is subject to crucial 

contaminant testing (even where not required underfederal law), many states have 

not. There remains an entire category of bottled water actively being distributed to 

and consumed by the general public that is not subject to any required testing at all 

in most states. 

Source listing and labeling requirements 

Only I4 states currently require source listing on the labels of bottled water 

products. 219 Other states reported having various other labeling requirements in 

addition to the FDA requirements, mostly aimed at prevention of misbrandingzO 

Interestingly, Maine and Texas require bottlers to list contaminants if the source or 

end product exceeds maximum contaminant levels (MCLs). With the exception of 

the states just mentioned, no other states have any req.uirements for source or 

contaminant listing on the labels of bottled water beyond FDA requirements. 

Few enforcement actions 

FDA generally relies on the states to enforce federal bottled water regulations. 

Information gathered by NRDC over the last several years from FDA and state 

agencies charged with enforcing the federal regulations, however, indicates that few, 

if any, serious enforcement actions have actually been instituted by the states. Of the 

50 states and District of Columbia, only about ha@*’ report having taken any 

enforcement action in the past four years, and most of those were in the form of 

warning letters from the appropriate state agency requesting that bottlers come into 

compliance with regulatory requirements. Only a handful of states reported having 

to shut down bottlers or enforce involuntary recalls in the last four years. 

Optimistically, the lack of enforcement actions could mean that all bottled water 

processors are virtually always in full compliance with all federal and state testing 

and health requirements. Yet experience and common sense, as well as our review of 

state records in some states that gave us access under freedom-of-information laws, 

point toward a different, less optimistic reality. The scarcity of state resources 

dedicated to implementation and enforcement of federal and state bottled water 

regulatory programs lends significant support to the suspicion that the lack of 

serious enforcement actions is due, in large part, to extreme shortages in state 

resources for enforcement purposes, rather than lack of violations. 

Violation data “unavailable p 

Unfortunately, it is nearly impossible to confirm or deny such suspicions. This is 

predominantly because data on the number and scope of bottled water violations are 

either not reported or are unavailable to the public in all but 10 of the states.222 If 

such violation data were available, a truer picture of the enforcement-to-violation 

ratio could be compiled, by conducting a relatively simple comparison between the 

number and scope of enforcement actions in any given state with the number and 

scope of reported violations. 
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Without violation data, we are left in somewhat of a void when it comes to rating 

the quality of enforcement, having only half of the story on which to base our con- 

clusions. Computerized databases would greatly facilitate both record keeping and 

public access to violation data, and, subsequently, increase accountability of violating 

bottlers and state enforcement divisions alike. Some states (such as Georgia, 

Missouri) are to be applauded for developing databases or working toward that end. 

Most states, however, are unable or unwilling to provide summaries of violations. 

State permit programs 

It is encouraging that most states report that they have developed and maintain a 

state permitting or licensing program for bottled water processors. State licensing 

programs can vary widely from state to state but serve an important function in the 

battle against compromised bottled water quality. State-issued permits can be a 

powerful regulatory tool (oftentimes the only enforcement tool used). 

As one state official observed, state licensing programs “provide control and 

leverage both administratively and to the regulatory scheme.“223 Nearly all the states 

require that bottlers, prior to being issued a license or permit, submit a water quality 

analysis for both source and end product that is at least as stringent as the FDA Data on the number 
requirements. While most permits must be renewed annually, some do not n.eed to 

be renewed or have renewal periods of three or more years. Notably, California, and scope of bottled 

New Hampshire, New Jersey, New York, Ohio, Rhode Island, Texas, and West wafer violations are 
Virginia require that a water-quality analysis be resubmitted every year as a 

prerequisite to license renewal. Yet, even though state licensing is one of the few 
either not reported or 

tools states have at their disposal with proven compliance-forcing clout, nine states are unavailable to the 

and the District of Columbia have not adopted permitting or licensing programs for public in all but 10 of 
bottled water processors (Delaware, Illinois, Indiana, Kansas, Michigan, North 

Carolina, South Dakota, Utah, and Virginia). 
the states. 

State programs may bend to bottlers’ political influence 

In addition, even a state that has a well developed program apparently may bend to 

political pressure from major bottlers. For example, in Massachusetts, Dr. Elizabeth 

Bourque, a biochemist who for many years ran the state’s bottled water program, 

made a name for herself as an aggressive bottled water regulator. 

As noted earlier, the Ann & Hope company’s well in Millis, which provided water 

for several brands of bottled water, became contaminated with industrial chemicals, 

including trichloroethylene at a level above EPA and FDA standards. Dr. Bourque 

insisted that strict controls be imposed. 224 She also demanded that when a product 

from major bottlers, such as Perrier’s Poland Spring water, contained high levels of 

HPC bacteria or chlorine, that action be taken.“5 

After many such aggressive interventions, Dr. Bourque was asked by her supervisors 

to stop working on these important problems and to instead focus on other work. She 

did not relent. However, after industry complaints to the Massachusetts Department 

of Public Health (MDPH) management, and a December 5,1996, meeting of Nancy 

Ridley, MDPH Assistant Commissioner, attorneys from a blue-chip Washington, DC, 
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law firm (representing Perrier), and an official from a bottler that used Ann & Hope 

water, Dr. Bourque was reassigned to other duties. 226 She also received a written “gag 

order” that prohibited her from speaking about bottled water to the press, water- 

analysis labs, federal, state, or local agencies, or bottlers.227 She and the union that rep- 

resents state employees protested, alleging that the reassignment was punitive, but got 

nowhere.228 State officials maintain that the reassignment was not punitive and was un- 

related to any discussions with bottled water companies. Dr. Bourque recently retired. 

An investigation by Senator Cheryl Jacques, a state senator who represents Millis, 

ensued. Senator Jacques’ request for ‘all state records relating to the Ann & Hope 

affair was responded to incompletely, with several key documents apparently not 

provided to the senator.229 

It is difficult to know or to document how widespread the bottled water 

industry’s political arm-twisting may be. Still, it appears clear that even in states 

with relatively comprehensive programs for bottled water, there may be serious 

limitations to state regulators’ ability to vigorously implement the law. 

Con&dons about state bottled water programs 

A close look at the results of the NRDC surveys of states’ bottled water programs 

makes it difficult to share FDA’s confidence in the states’ ability to ensure compli- 

ance with federal requirements, especially when some states lack even rudimentary 

permit programs. The reality is that, with few exceptions, state programs lack the 

necessary resources to provide adequate oversight and enforcement of the state and 

federal regulatory scheme. 

By and large, most state programs appear to be afterthoughts, tacked onto the 

backs of other state regulatory programs, with little, if any, staff and resources dedi- 

cated to ensuring acceptable, healthful bottled water quality. Without the deterrent of 

consistent, tough rules and meaningful enforcement, water bottlers have little 

incentive to comply with either federal or state requirements. 

Our review of bottled water quality in previous chapters suggests that some 

bottled water is not of the highest quality. It is likely that a significant amount of 

bottled water is being consumed without having been subjected to proper and ade- 

quate quality testing, putting consumers’ health at potential risk. This might not be 

occurring if states in fact had sufficient resources dedicated to bottled water pro- 

grams. Moreover, even in states with resources dedicated to bottled water, such as 

Massachusetts, it is important that meaningful outside oversight take place so power- 

ful political interests or bottlers cannot bend the state agencies to their advantage. 

VOLUNTARY INDUSTRY STANDARDS, WHILE COMMENDABLE, ARE NO 

SUBSTITUTE FOR ENFORCEABLE HEALTH PROTECTION STANDARDS 

The International Bottled Water Association (IBWA) has long sought to encourage 

the industry-particularly the self-proclaimed 85 percent of the industry IBWA 

claims as its members-to comply with the IBWA model code, and to accept annual 

inspections by IBWA’s contractor NSF International. 
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While these voluntary industry efforts are commendable, they cannot be viewed 

as an effective substitute for a strong and enforceable federal regulatory program. 

IBWA itself seems to have recognized this fact in that it has often petitioned FDA to 

adopt the IBWA Model Code and other important regulations. 

The problems with FDA’s and the industry’s heavy dependence and faith in the 

effectiveness of the IBWA voluntary standards are many: 

b Voluntary standards apply only to those who agree to them-that is, members of 

the industry who choose to be IBWA members. By IBWA’s count, about 15 percent of 

the industry does not belong to the organization. 

b Industry members who choose to leave IBWA to avoid compliance with the IBWA 

standards suffer no real consequence. 

b Many companies bottle water (such as seltzer, sparkling, or other water) that is not 

covered under the narrow definition of “bottled water” adopted by FDA rules and 

the IBWA Model Code. Thus, these waters are exempt from the voluntary industry 

standards and are not subject to the specific FDA contaminant standards that apply 

only to “bottled water” (as that term is narrowly defined). 

b While some states (according to IBWA, about 16) have adopted the IBWA 

standards as binding and enforceable, most states have not done so. 

b The inspection results after NSF inspections are not shared with regulators or the 

public, so it is impossible to determine how effective these inspections and IBWA 

standards truly are. 

Thus, while the voluntary industry efforts are helpful, they cannot be a substitute for 

regulatory controls. 
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CHAPTER 5 

MISLEADINGBOTTLED 
WATERLABELING 
AND I!VKRKETING 

I n 1995, FDA issued ‘*standards of identity”--essentially labeling rules, in response 

to a petition from the International Bottled Water Association (IBWA).230 These 

rules were widely acclaimed as a breakthrough that would prohibit misleading 

claims by unscrupulous water bottlers. While the rules do prohibit some of the most 

egregiously deceptive labeling practices by bottlers, they have by no means elimi- 

nated the problem. 

SOME BOlTLED WATER LABELS REMAIN MISLEADING TO CONSUMERS 

The Institute of Medicine, an arm of the National Academy of Sciences, found in a 

1992 study that deceptive bottled water labeling was a widespread practice, with 

state authorities exasperated about FDA inaction in the face of frequent statements 

and vignettes indicating or implying that the bottled water was far purer than tap 

water or came from specific sources or had purity levels that may not have been 

justified.231 

Many of these practices continue. For example, FDA rules allow bottlers to call 

their product “spring water”-which seems to carry cachet with consumers as being 

especially natural and pure-even though it may be brought to the surface using a 

pumped well, and even though it may be treated with chemicals. FDA merely requires 

that the geologic formation that is tapped by the well must come to the surface some- 

where, sometimes, to allow the water pumped to the surface in a well to be called 

spring water. 232 Among the more interesting labels we have run across: 

b “Spring water” (with mountains and a lake on the label) actually from an 

industrial parking lot next to a hazardous waste site, ruled not misleading. A well 

located in the middle of an industrial warehouse facility and next to a state-designated 

industrial waste site in Millis, Massachusetts, produced this water, contaminated 

with industrial solvents including trichloroethylene at levels above EPA and FDA 

standards. The label gracing at least one of the many brands that used this water 

depicted a beautiful mountain in a reflection off a lake and was called “spring 

water.“ In response to a request from the state of Massachusetts, FDA opined that 

FDA rules allow 

bottlers fo call their 

product “spring 

wafer” even though 

it may be brought to 

the surface using a 

pumped well, and 

even though it may 

be treated with 

chemicals. 



this label was acceptable so long as the water does come to the surface sometimes (it 

sometimes does in an unpaved area near the parking lot), and as long as “there is no 

claim to the effect that the location pictured in the vignette is the actual spring, we 

would not consider the label vignette to be in violation of our requirements.“233 

Apparently, after public disclosure of the true source of the water and contamination 

problems, this well is no longer being used for bottled water. 

b “AlasikaTM-Alaska Premium Glacier Drinking Water: Pure Glacier Water From 

The Last Unpolluted Frontier, Bacteria Free” apparently from a public water supply. 

This water actually came from “Public Water System #111241” (a public water 

system in Juneau, Alaska), according to documents in Washington State files. The 

bottler evidently was told that when it reordered its labels, it had to state that the 

water is “from a municipal source” or “from a community water system,” in keeping 

with FDA rules; the phrase “pure glacier water” was, per documents in state files, 

“considered false and misleading.” The bottler was required to drop the “bacteria 

free” claim, as this was “considered synonymous with sterile and false.” This water 

no longer claims to be “glacier water” or “bacteria free.” However, NRDC has found 

several other brands sold as “glacier” water even though they apparently come from 

groundwater nowhere near any current glacier.234 

b Vals Water “Known to Generations in France for its Purity and Agreeable 

Contribution to Health...Reputed to Help Restore Energy, Vitality, and Combat 

Fatigue.” While the IOWA voluntary code prohibits health claims, some bottlers still 

make such claims. 

In addition to these instances of bottled water labels, far more common-in fact 

exceptionally widespread-is the use of descriptive terminology that suggests 

bottled water is extraordinarily pure and uncontaminated. As an example, our 

review of the labels and Web site vignettes and advertising of about 50 IBWA 

members found the following terms used: 

b “Pure’‘-+ight bottlers. 

b “Purest” or “Purity’‘-three bottlers. 

b “Pristine’‘-five bottlers. 

b “Glacial’‘-two bottlers. 

b “Natural” or “Prepared by Nature”+ight bottlers. 

b “Naturally Purified” or “Naturally Occurring”-three bottlers. 

b “Premium’‘-five bottlers. 

b “Mountain Water”-seven bottlers. 

b “Clean’‘-two bottlers. 

b “Good Health” or “Healthy’‘-two bottlers 

b “For Health Conscious”-two bottlers 

Thus, representations about bottled water purity, premium and natural sources, and 

healthfulness remain extremely widespread. The FDA rules seem to have little effect 

on bottlers’ claims of water purity and cleanliness. 



BOTTLED WATER MARKETING IS OFTEN FALSE OR MISLEADING 

Bottled water marketing seeks to emphasize the supposed purity of bottled water, in 

many cases contrasting “pure” and “protected” bottled water with “inconsistent” or 

unpredictable tap water quality. In the words of a leading industry consultant, 

‘Water bottlers am selling a market perception that water is ‘pure and good for ~ou....“‘~~ 

This effort to create a “market perception” of purity is an advertising mandate for 

the industry, notwithstanding the fact that just because water comes from a bottle 

does not mean that it is any purer than tap water, as we have seen in previous 

chapters. Among the common industry claims about bottled water that are of 

questionable veracity or that are clearly incorrect are: 

b Bottled water contains “no” chlorine or harmful chemicals. This claim is boldly 

featured on IBWA fact sheets and its Web site. 236 It clearly is false, as’previous 

chapters have shown. 

b Bottled water is always high quality, whereas tap water is of Inconsistent quality. 

IBWA often points out that “unfortunately, tap water can be inconsistent-sometimes 

it might be okay and other times it is not.” On the other hand, IBWA says, “quality is 

in every container of bottled water. It’s consistent and it is inspected and monitored 

by governmental and private laboratories.“237 What IBWA neglects to point out, 

however, is that in many cases bottled water does contain contaminants, that most 

tap water is required to be monitored more often than bottled water (and testing 

must be done by government-certified labs, which is not the case for bottled water), 

and that about one fourth or more of the bottled water sold in the United States is 

derived from the same tap water IBWA says is of inconsistent quality. 

b No waterborne illness has been traced to bottled water. IBWA claims that 

“According to the Centers for Disease Control and Prevention (CDC), bottled water 

has never been responsible for an outbreak of waterborne illness.“238 In fact, as 

discussed in the Technical Report and Appendix B, there have been waterbome- 

disease outbreaks traced to bottled water. For example, a bottled water-related 

cholera outbreak in U.S. territory in the Pacific was written up in 1996 in CDC’s 

flagship journal, Morbidity and Mortality Weekly Report, and other outbreaks traced to 

bottled water in Portugal and elsewhere have been documented.239 

b Cryptosporidlum cannot get into bottled water. The IBWA’s fact sheets and 

Web site make the repeated claim that FDA rules “ensure that surface water 

contaminants such as Crypfosporidium and Giardia are not present“ in bottled water 

derived from groundwater, and that all IBWA members using municipal water 

“reprocess this water [and] employ methods such as reverse osmosis, deionization, 

distillation, and filtration,” implying this eliminates any risk. IBWA also implies 

that bottled water is safe for the immunocompromised?40 There is no evidence that 

bottled water is truly immune from Cryptosporidium or Giardia unless it is fully 

protected and treated with EPA-CDC recognized best available technologies, and 
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FDA’s Good 

Manufacturing 

Pracf ices, source 

approval, and source- 

wafer-testing require- 

ments apply at the 

source or bottling 

facility and are 

impossible for FDA 

to enforce when such 

facilities are outside 

of the United States. 

much bottled water does not receive this treatment. Indeed, internal industry 

communications highlight that IBWA is well aware that some bottlers do not use 

these treatment technologies.241 

F Imported bottled water must meet all U.S. rules. IBWA states that “any bottled 

water sold in the United States must meet all of the same regulations as domestically 

produced water. “242 But what is not mentioned is that FDA’s Good Manufacturing 

Practices, source approval, and source-water-testing requirements apply at the 

source or bottling facility and are impossible for FDA to enforce when such facilities 

are outside of the United States. FDA does not conduct any foreign inspections of 

bottlers, so the degree to which foreign bottlers comply with these FDA rules is not 

known. What is clear, however, is that these FDA rules do not apply equally to 

foreign bottlers. 

Although these claims may not be the most exaggerated of those made by the 

industry, they are troubling in that all of them are made by the leading industry 

trade association. 

Also of concern is a major IBWA public relations campaign intended to persuade 

the public to drink more bottled water. The campaign, funded by IBWA members, is 

aimed to be “a comprehensive campaign to educate third-party groups and the 

media about the safety and quality of bottled water.” The campaign includes slick 

advertising and fact sheets. Also central are briefings of the media, nonprofit health 

organizations, and groups representing the immunocompromised and retired 

persons. The campaign has also taken other steps, such as the sponsorship of an 

American Dietetic Association meeting. Mailings have been made to thousands of 

advocacy groups, members of the media, environmental and health groups. Several 

news stories have been placed, and expanded briefings in more cities were planned. 

Thus, in a well-orchestrated effort, the bottled water industry has made major 

inroads into the public psyche, reinforcing perceptions about the purity of bottled 

water. While this clearly is within the industry’s rights, it is important that bottlers 

not overstate their case or mislead the public into believing that bottled water is 

safer or better protected than is the case. 



CHAPTER 6 

ENSURINGCONSUMERS~ 
RIGHTTOKNOW 
ABOUTBOTTLEDWATER 

U nder the 1996 SDWA amendments, tap water suppliers are required to 

issue annual reports to all of their consumers, which many call “right- 

to-know reports.” These reports inform consumers of all contaminants found 

in their tap water and the standards and health goals for those contaminants, 

information on the system’s compliance with EPA rules, and details on their 

water source.243 

After a pitched battle in which consumer and environmental groups fought to get 

a similar requirement adopted for bottled water, water bottlers were successful at 

killing a measure that would have required such right-to-know information from 

bottlers to be provided to consumers. 

RIGHT-TO-KNOW INFORMATION FOR TAP WATER, AND INDUSTRY’S 

OPPOSITION TO IT FOR BOTTLED WATER 

The bottled water industry’s opposition to a right-to-know requirement applying to 

bottled water is particularly disturbing in light of the industry’s frequent citation of 

tap water quality problems as a rationale for switching to bottled water. It also is 

galling because of the industry’s open admission that it has substantially benefited 

from labelling requirements for beverages such as diet soda, which have caused 

concern among many consumers about the ingredients in these drinks. The IBWA’s 

primary spokeswoman recently noted, for example, that the recent burst in industry 

sales is linked in part to soda labels, which revealed to consumers just what they 

were drinking. “The more people realize what’s in some of these drinks, the more 

they turn to water for what it doesn’t have....“244 

An internal communication from the IBWA executive director, obtained by NRDC, 

bragged about the industry’s successful effort to keep consumers in the dark about 

the quality of the bottled water they are buying: 

During the [House-Senate SDWAI conference some members wanted the 

same “right-to-know” provision enacted for bottled water. Although IBWA 

vociferously opposed any type of right-to-know for botfled water, we were 

informed by Congressional staffhat if was a non-negotiable part of the 
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Ifthe bottlerfinds discussion. Nevertheless, we then met with the House and Senate 

coliform bacteria, 

Cryptosporidium, 

cancer-causing 

solvents, or other 

contaminants in 

the water, but no 

violation of FDA’s 

standards is triggered, 

there is no specific 

requirement in the 

FDA rules fhaf 

such information 

be provided to 

consumers. 

conference staflfo communicate the industry’s concerns to this type of 

notification and were successful in getting...a draft study [evaluating the 

feasibility of requiring bottled water right-to-know, rather than instituting 

a requirement] into the bill.... This has been a great victo y for the IB WA 

and the entire bottled wafer indusf y!245 

Thus, if the bottler finds coliform bacteria, Cyptosporidium, cancer-causing 

solvents, or other contaminants in the water, but no violation of FDA’s standards is 

triggered (either because there is no standard for the contaminant or because it was 

found at a level below the standard), there is no specific requirement in the FDA 

rules that such information be provided to consumers.246 

Neither is the bottler required by FDA rules to disclose information about the 

source of the water, how well protected that source may be from contamination, or 

whether an assessment has been performed to determine its vulnerability to con- 

tamination. The bottler also has no obligation to disclose how and whether the water 

is treated. 

Therefore, as a result of a successful vigorous lobbying campaign by the bottled 

water industry against right-to-know requirements for consumers of bottled water, 

the public likely will know little or nothing about what contaminants are in their 

bottled water. The FDA “feasibility study” to evaluate requiring right-to-know 

information for bottled water consumers, referred to by IBWA in the internal 

communication just quoted, was included in the SDWA essentially as a consolation 

prize to consumer and environmental groups. 247 It has not yet been issued, even in 

draft, although the law required FDA to publish a draft by February 1998. FDA 

issued a Federal Register notice late in 1997 asking for public comment on the 

feasibility of requiring some kind of disclosure for bottled water.248 The study must 

be finalized by February 1999, 249 but FDA considers this study to be a low priority 

and has no firm date for its completion.250 

The bottled water industry has continued to fight against applying right-to-know 

rules to its product. When FDA asked for comments on the feasibility of providing 

information to consumers about bottled water on labels, via the Internet or other- 

wise, they were inundated by complaints from IBWA and many individual 

bottlers.251 IBWA opposed any right-to-know rules and charged that FDA had 

“exceeded its Congressional mandate” by even asking for comments on the type and 

contents of reports that might be provided to consumers about bottled water 

contaminants.252 One bottler argued that “only the EPA can think up something as 

dopey as applying” right-to-know requirements to a “discretely-packaged, easily 

identified, pure food product”253 like bottled water. 

As discussed next, NRDC contends that the time has come for bottled water 

right-to-know labeling. If right-to-know requirements are good enough for the 

tap water industry, they’re good enough for the bottled water industry, which 

is charging consumers hundreds of times more for their water per gallon and 

claiming that consumers should switch from “unreliable” tap water to safer 

bottled water. 
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THE NEED FOR RIGHT-TO-KNOW REQUIREMENTS FOR BOlTLED WATER 

As President Bill Clinton stated in signing into law the 1996 Safe Drinking Water Act 

(SDWA) amendments,254 the public has a n ‘g ht to know about what is in their drinking 

water, and whether it may pose a risk to their health. NRDC asserts that this right to 

know applies equally to bottled water as it does to tap water. The National Drinking 

Water Advisory Council (the congressionally chartered advisory body to EPA on fed- 

eral drinking water policy) concurs. In its November 1998 recommendations, the coun- 

cil urged that EPA and FDA work together to ensure that information about bottled 

water be made available in as complete and readily accessible a form to bottled 

water consumers as tap water information is now available to tap water users.255 

Millions of Americans rely upon bottled water as an alternative or substitute for 

tap water-often as a result of the advertising campaigns of bottlers that tout the 

purity of their water and occasionally denigrate the quality of tap water. The 1996 

SDWA amendments require consumers to be directly informed by their tap water 

supplier about all contaminants in their water (and the health goals and standards 

for those contaminants), their supplier’s compliance with applicable standards, and 

the source of their water.% 

NRDC strongly concludes that similar information must be made available to 

bottled water consumers on the label so they can make an intelligent choice as to what 

water to drink, considering their own and their family’s health needs. For example, 

immunocompromised persons clearly could make use of label information on the 

microbiological quality of the water, its source, the treatment processes used, if any, 

and other relevant information. The label should include information about contami- 

nants in the water found at levels above health goals and what health effects those 

contaminants have, the health goals and acceptable levels of those contaminants, 

bottler compliance, fluoride and sodium levels, key information on the source and 

treatment of the water, and a note on how consumers can get more information. 

Only if the information is available on the label will consumers be able to make 

informed choices among the many brands of bottled water, or between bottled water 

and tap water. To put it bluntly, if, as the industry argues, bottled water is so pure 

and there is nothing for consumers to be concerned about, why not prove it with full 

disclosure on the label? 

Ml3HODS FOR CONVEYING INFORMATION TO CONSUMERS 

Several methods should be used to inform consumers about their bottled water, but 

the backbone of the effort must be label information. 

1. Labels should be used to provide consumer information. 

To make information useful to consumers, it must be placed on the label. The label on 

bottled water is the most important means for communicating information, to con- 

sumers. The label should be of sufficient size and contain sufficient information pre- 

sented in a simple, understandable way, to enable those most at risk from waterborne 

disease, such as parents of infants, the elderly, and the immunocompromised (or 
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those wishing to reduce or eliminate their intake of carcinogenic or otherwise toxic 

chemicals) to make informed decisions when choosing a particular brand of water. 

Making information available in a usable and understandable form on the label is 

the most effective way to provide informed consumer choice. After all, bottlers 

devote an enormous effort and spend millions of dollars to create the wording and 

appearance of their labels and bottles, precisely because they know that often this is 

the factor that can most effectively influence consumer choice. The point at which 

most consumers evaluate products and make final purchasing decisions generally is 

at the store when the bottle is purchased. 

If the information on contaminants is not included on the bottles, it will not add 

much to consumer awareness or better-informed buying. This is precisely the reason 

that nutrition information is required by the Nutrition Labeling and Education Act of 

1990 to be prominently placed on food labels. 

The alternative methods for providing information to consumers suggested by 

FDA in a recent Federal Register notice 257 other than label disclosure-such as 

including a phone number or address that the consumer can use to contact the 

bottler for more information-are unlikely to result in any significant additional 

If the information information reaching the vast majority of consumers. If the information is not avail- 

on contaminants is 
able on the label when the consumer is making a purchase, it is far less likely to 

inform or influence consumer decision making. 

not included on the To make this point another way how many bottlers would be satisfied with 

bottles, it will not add selling their water in plain, unadorned generic bottles and having their florid 

much to consumer 
vignettes, eye-catching graphics, label language, and attractive bottle shapes 

available to consumers only upon request to a toll-free number? The answer is 

awareness or betfer- virtually none, because this would eliminate the impact of the information and 

informed buying. 
advertising on consumer decision making. 

Mere reference to a toll-free number or address of the bottler also will be of little 

value, in part due to the pervasive consumer view (fueled by heavy industry 

advertising) that bottled water is extremely pure, and thus most consumers 

rationally may assume there is no reason to expend the time to learn what is 

contained in the bottled water they are about to purchase. If consumers have no 

reason to believe there may be contaminants in their water, they will have little or no 

motivation to make the extra effort necessary to contact their bottler. 

Therefore, we urge that bottled water labels should include the following 

information: 

b The level, expressed in whole numbers (as required by EPA tap water right-to- 

know rules), of any contaminant found in the water at a level in excess of a health 

goal,* plus the fluoride level (because of this element’s asserted public-health 

* The term “health goal” refers to an EPA Maximum Conta minant Level Goal (MC), see SDWA §1412(b)(4)(A)), if 
any, or, if there is no MCLG, the lowest EPA Health Advisory Level (HAL), see SDWA 51412@)(1)(F)), or if there is 
no MCLG or HAL, the lowest EPA human health-based water quality criteria for that contaminant (see Clean 
Water Act %303-304). For contaminants with an MCL but no MCLG, it is particularly important for the health- 
based water quality criteria to be noted on the label (until an MCLC is published), since such standards (like 
arsenic) have not been revised since 1942 and thus do not reflect up-to-date science. 
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benefits at low levels and, at high levels, its detrimental effects), sodium level (to 

assist those seeking to reduce their sodium intake for health reasons). 

b The health goal and allowable level for those contaminants, and fluoride and 

sodium, found in the water, in the same units. 

b A statement as to whether the bottler is in substantial compliance with state and 

federal regulations (based upon an annual certification sent to the state and FDA and 

not disagreed with in writing by either), and, if not, what violations occurred. 

b A one-sentence layperson-readable summary of the health effects associated with 

any contaminant found at a level in excess of a health goal (taken from model 

language written by FDA and EPA). 

b A simplified restatement of the EPA-CDC advice to immunocompromised con- 

sumers about the types of bottled water treatment necessary to avoid Cypto- 

sparidium contamination, and whether the bottled water meets those criteria. 

b The specific source (e.g., “Houston public water system”) and treatment (e.g., 

“reverse osmosis and ozonation”) of the water. 

b An FDA toll-free number for consumers to obtain more information (or a referral 

to EPA’s drinking water hot line); 

b The bottler’s street address, phone number, and Web or e-mail address (if any), for 

further information. 

2. Information should also be available on request and on the Internet. 

In addition to labeling, but not as a substitute for it, a more detailed consumer 

brochure should be available from bottlers. It should include a summary of all con- 

taminants tested for and the range of levels found, detailed information on water 

treatment and on any source-water assessment and protection, and further informa- 

tion on the items noted in the first six bullets, above, as well as all other information 

that would be required to be provided by a public water system in public-notification 

and consumer-confidence reports required under section 1414(c) of the SDWA. 

Such brochures could be disseminated on the Internet (World Wide Web and 

e-mail response) and in response to written requests or telephone inquiries (e.g., 

via a menu-driven phone mail that provides automated mail or faxed responses). 

These methods of providing information could be a useful supplement to labeling 

but, for the reasons previously discussed, would not be an effective substitute for 

product labels. 

3. Brochures and labels are needed for delivered water. 

Water that is delivered to homes or businesses should include the same information 

on a label on the carboy (large bottle), because many people consuming it (e.g., in an 

office, school, hospital, or other workplace setting) may not have access to a mailed 

or hand-delivered brochure. For example, an immunocompromised person visiting 

or working at such a location could benefit from being able to review that informa- 

tion even if a brochure has been misplaced or is no longer available. 

We do believe, however, that mailing or delivering a detailed water report to 

the person responsible for the bill would also be advisable, as that person has the 
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most influence over which water to purchase and may make important use of the 

information. 

FEASIBILITY OF APPROPRIATE METHODS 

It is quite clear that labeling of bottled water to include the information previously 

noted is feasible. Labels on currently sold bottled water have ample space available 

to include such information, and previous industry experience with nutrition-label 

information has shown the ability tt, include more information on such labels. 

We are aware that there may be concerns expressed by the industry about the 

feasibility of including such information on the labels of bottled water due to space 

limitations, costs, or other problems. However, several other factors demonstrate the 

feasibility of such labeling: 

b Our informal survey of the bottles of water commonly sold in major local stores 

indicates that such information clearly could fit on the label. On all bottles now on 

the market that we have seen, there is ample free space for additional label 

information. In the vast majority of cases, substantially less than half of the bottle’s 

surface area that could be used to provide written information is used to provide 

this under current labeling practices. For every brand we have seen, at least 

50 percent of the bottle’s surface area, and generally a far greater percentage of the 

surface area (our estimate is that on average, less than 25 percent of the surface area 

of the average bottle of water is covered with label information), is available for 

additional label information. 

b In unusual cases in which for some reason labels could not be immediately 

changed, temporary stickers could be used, or bottlers could use a bottle neck 

hanger (as is currently used by Apollinaris), so long as the sticker or hanger contains 

all required information and is required to remain on the bottle until sale. 

b If industry assertions of the general purity of bottled water are correct, there 

should be very few contaminants found at levels above health goals that would need 

to be noted on the label, so little additional space would be required for such 

information, or for health-effects information regarding such contaminants. For 

example, the International Bottled Water Association says flatly that there are “no” 

harmful chemicals in bottled water. If so, little or no label space will be required for 

information on contaminants. 

b Many bottlers already include substantial information (albeit generally without 

the important contextual explanation consumers need to understand the data) on the 

levels of total dissolved solids, the minerals found in their water, and the levels of 

those minerals in their water. For example, detailed information on the levels of total 

dissolved solids, as well as levels of sodium, potassium, calcium, magnesium, 

chlorides, sulfate, nitrate, bicarbonate, silica, and pH are included on the labels for 

Evian, Naya, Strathmore Mineral Water, Vittel, Volvic, Spa, Aqua Cool, and many 

other waters. Other bottlers include selected water-quality information 011 their bottle 

labels, for example: S. Pellegrino (total-dissolved-solid, sodium, and calcium levels); 

Fountainhead (lead, arsenic, sodium, and nitrate levels); Gerber Baby Water 
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(fluoride, arsenic, lead, sodium, and nitrate levels); Quibell (calcium, magnesium, 

sodium, pH, and total-dissolved-solid levels); Apollinaris (magnesium, sodium, and 

total-dissolved-solid level); Vals (sodium and total-dissolved-solids); and Sole (total- 

dissolved-solids, sodium, and pH levels). 

b In Europe, mineral water already must include such total-dissolved-solids and 

mineral-composition information. It is therefore clearly possible to identify on the 

label the levels of what are hoped to be at most a small number of contaminants 

found at levels over health goals. 

b Some states already require information on the source of the water (e.g., 

Massachusetts) and on arsenic and lead levels (e.g., Vermont), etc., on the label, and 

many bottlers already include such information on their labels, so a national 

requirement for such information would not add to the burden of many bottlers. 

b Many bottlers making claims about low- or no-sodium content include nutritional 

information already, information that rivals or exceeds the space requirements 

necessary to include the information previously noted. 

b The costs of relabeling will be trivial when compared with the profit margin in the 

industry. The food-nutrition label has not been a significant burden on the food 

industry, and profit margins in this industry are greater. For example, a bottler 

selling water taken from a public water supply and then filtered is likely to sell that 

water for hundreds of times more per liter than the bottler paid the water supply for 

the water, and will have spent a small amount per gallon for treatment. 

b If public water suppliers, who are charging far less per gallon of water, can 

supply such information to consumers, it is imperative and feasible for bottlers 

to do so as well. 

Some states already 

require information 

on the source of the 

wafer and on arsenic 

and lead levels on the 

label, so a national 

requiremenf for such 

information would 

not add to the burden 

of many bottlers. 

CONCLUSIONS REGARDING RIGHT-TO-KNOW INFORMATION FOR BOTTLED 

WATER 

Consumers have a right to know about what is in their drinking water and whether 

it poses any risk to their health. For this reason, water bottlers should be required to 

disclose information about bottled water contaminants, bottler compliance, water 

treatment, the source of the water, and health issues on the label. Without such label 

disclosure, informed consumer decision making about whether to purchase bottled 

water will be seriously undermined. 
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Bottled Water Contamlnants Found 

Brad Test Y Water Type Purchase scurce cd Contamlnafd (L Level Found” 
LOCatlOfl Water 

ot I@tw 
HPC Amenkd ITHMS’ Chloroform BDCM’ DBCMl Phthakte Nltmte 
Bscterlsc (CAPmP.65 (CAL ICI WA (CA IDEHPI fFed.6cA 

Number of LabRap.t Comments z 

Bottle 
Tested 

Other 
sz 

z 

> 

365 1 Ni3bd Berkeley, CA Bottled in Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Results hot 10 Lib7111402 

Spring Water Austlh, TX received (cornposited) 

Albertson’s 1 

(1.5 Men) 

NatUC3 San Diego / Palomar Mtn. Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 0.8 10 SA-712-0390 

At Spring Water San Marcos. Spring 

(lllter) CA 

(composrted) 

Alhambra 1 

Alhambra 2 

Crystal Fresh San McKesson 45 

Dtinkrng Frahcisco Water Prod., 

Water, Pasadena. 

(1 gal.) CA 

Crystal Fresh San McKesson 56 

Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 0.1 Toluene 3 (1 for each EQI-1-27-29 Toloene and 
detected at contarmnant o-Xylem are 
12.5wb type) industrral chemrcals 
oxylene at found at levels 
2.7 ppb below standards. 

Bottle claims ‘puri- 
fksd wng filtra 
tion. ozonation, 
reverse osmosis, 
and/or 
deionization.’ 

Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Results hot No toluene or 10 SA7111403 

Drinking 

Water 

(1 liter) 

Francisco Water Prod.. 

Pasadena, 

CA 

received xylene 

detected 
(Cemocsrted) 

Note: These tests used establlrhed FDA- of EPA-approved test m&hodS, but BIB not IINBsSadty StaHstlCallY ~PctrrentatlvCr of Zdl bottled water of the brand Ilsted. Bee text for further dlw,,ssfo,,, 

a Pow with bold name indicates level exceeding standard or guideline: asterisk (*) indicates exceeds enforceable standard: dagger (T) indicates exceeds unenforceable guiderine. See teb and accompanying 

EChfllcal Report. 

b As discussed in the text, the California Proposttlon 65 (‘Prop. 65”) ieVe)S noted in this table are derived from the ‘No SignifiCant Risk” levels established by the California Department of Health Services, and 

are based on the CDHS’s rules’ assumption that people drink 2 liters of Water per day (the same rSSSUmptiOn used by the U.S. EPA). Thus, for example, the Arsenic Proposition 65 level 1s 10 micrograms p.,r.r 

day, so assuming 2 liters of water consumed per day, the Prop. 65 Arsenic level is 5 ppb. 

C There is no enforceable FDA standard for HPC bacteria. We use 500 cfu/ml as an informal guideline. HPC bacteria are not necessarily harmful themsetves but are often used as an indicator of overall 

sanitation during bottling. The European Union (EU) has adopted an enforceable bottled water standard Of 100 colonies per 106 ml (at 22°C) at bottling. EPA’s tap water rules provide that water containing 

over 500 &u/ml is treated as a coliformpositive sample absent proof of adequate disinfectant residual. The International Bottled Water Association recommends plants meet a level of <30 cfujml at bottling, 

and ~200 cm/ml in 9034 of samples tested 5 days after bottling. Massachusetts and New York have an informal bottled water guideline (unenforceable) of 500 cfu/ml. Other states (such as RI) aiso have 

informal guidelines. 

d Federal tap water and bottled water standards for arS.eniC. originally set in 1842 and not revised Since, is 50 ppb. Dorlgress has required updated standard by 2001. International (WHO/ED) standard is 

10 ppb (see text). 

e TFHMs are “total trihalomethanes,” potentially CanCercaUSing chemicals created when Organic matter reacts with chlorine. Recent studies also indicate TTHMs may also be linked to birth defects and 

spontaneous abortions. While CalifOrnia end InternatiOnal Bottled Water Association (industry trade association) standard iS 10 ppb, new Federal tap water standard is 80 ppb, and FDA bottled water standard 

is 100 ppb (see text). 

f BDDM is bromodichloromethane, a type of trihalomethant? (SW above). 

g DBCM is dibromochloromenthane. a type of trihalomethane (see above). 



Bottled Water Contaminants Found (continued) 

BmxP Test x Water Type Purchase source of Contaminant & Level Feud Number of LabRep. # Comments 
LocatIon Water mttles 

(If Ilsted) Tested 

HPC AWllId lTHMs. Chloroform BDCM’ DBCMS Phthalate Nltrste Other 
Bacterfa” (CA PrnP. es (CA 6 (CA WA ICI (DEHP) (Fad. * CA 
(OU~dolhl~ Lovat s PPb) bnhmw Prop. ss PWJP. 85 Prop. a.5 Ilap Wats, .tnd.rd 
500 c‘“,u/ml; In ppb bottm water ti IO Ppb) level 2.5 Iwd 3.5 *nd*rd 10 wml 
no entoroewble dUtd*rd Ill Pm PPW In Ppb PPbI In Ppb 5 Ppbl In ppnr 
StNIdWd, ~ Qpb) VlC.- 
In r&/ml In Ppb wster sts- 

Alhambra 1 SportTop San MCKeSSQn Not detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 0.1 3 (1 for each EQI-1.33itf 

Crystal Fresh Francisco Water Prod.. contaminant 

Drinking Pasadena, type) 

Water CA 

(16.9 fl. oz.) 

Alhsmbm*t 1 

Albmnbrat 2 

Mountan San 
Spring Water. Francisco 

“prepared 
ushg flivatkln 

and ozone’ 

(1 gal.) 

Mountain San 
Spring Water Francisco 

(1 galW 

McKesson 757oot Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not detected Coliforms 3 (1 for each EQI-I-30.32 HPC Bacteria in 

Water Prod., found at contaminant excess of guIdeline. 

Pasadena, 1200’ type) and coliforns in 

CA excess of FDA 
standards. 

McKesson lloq Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Results M)t No coliforms 10 S&711-1404 HPC Bacteria in 
Water Prod., received detected (cornposited) excess of guidehne. 
Pasdena, 
CA 

Apo(llllarls’ 1 

*pdllnarls’ 2 

Aquafina 1 

Aquafina 1 

Aquafina 1 

Sparkling Berkeley, CA Bad Neuenahr- Not Detected 5.61 Not Detected Not Detected Not Detected Not Detected Not Detected Results not Fluoride found 10 SA-711.1405 Arsenic level 
Mineral Water Ahrweiler, received at 0.37 ppm. (cornposited) exceeds CA 

(1 liter) Germany below std. Prop. 65 level. 

Sparkling No test 7.8’ No test No test NO test No test No test No test 10 SAflO62076 Arsenic level 
MIneral Water (cornposited) exceeds CA 

Prop. 65 level. 

Purified Los Angalas Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 3’(1 for each EQI-~-LA~L@ 

Drinking contaminant 

Water-“Purity VW) 
Guaranteed’ 
NM- 
C%bObonated 
(1 liter) 

Purified Berkeley, CA Laurel Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Results not 10 SA-711-1406 

Drinking BorJing Co, received (cornposited) 

Water-“Purity Fresno CA 

Guaranteed” 
(1 hter) 

Purified Houston, TX City of Not Detected Not Detected 4.1 3.5 0.6 Not Detected 5 ppb Oust Not Detected Di(2-ethyL 10 298806965 Phthalate (DEHP) IS 
Drinking Houston t!elow6ppb hexyl) adipate (compostted) (944949) often present as a 

Water Water Supply tap water found at resun of migration 
standard) 0.9 ppb from the bottle to 

(below the water. The level 
standard of detected Is just 

400 Ppb) below the EPA tap 

Water standard for 
this chemical, 

though there Is no 
bottled water 
standard (see tea). 



Aquafina 2 Puriiied Houston. 7X City Of Not Detected No test No test No test No test No test No test No test 10 bottles. 298808965 HPC Bacteria test, 
Drinking Houston indwidualiy (934943) none found in 10 

Water Water Supply bottles. 

Arrowhead 1 Mountain San Arrowhead Not Detected 3.2 Not Detected Not Detected Not Detected Not Detected Not Detected 1.2 3 (1 for each EQl~l-37%f 

Spring Water Francisco MSW co., contaminant 

Arrowhead 2 

LA, CA VW) 

Mountain Berkeley, CA Arrowhead 5 Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Results not 10 SA.711.1407 

Sorine Water MSW cc., recewed (cornposited) . 
(1.5 liter) LA, CA 

hnhead 3 Mountain Los Angeles Not noted Not Detected Not Detected 4.3 1.9 1.6 0.8 Not Detected 1.0 10 SA 712-0807 

Sprg Water (cornposited) 

Arrowhead 1 

Arrowhead 2 

(5 gailon) 

Sparklrng San Arrowhead 

Mountal” Francisco MSW co., 

Spring Water L.A., CA 

(1.5 Ike,) 

Spariding Berkeley, CA Arrowhead 

Mountain MSW CCL, 

Not Detected 3.1 Not Detected Not Detected Not Detected Not Detected Not Detected 0.8 

Not Detected Not Detected 1.1 1.1 Not Detected Not Detected Not Detected Results not 

received 

3 (1 for each EQI-1.34-36 
contaminant 

type) 

10 s-7 II-1408 
(composrted) 

Beechnut 1 

Spnng Water L.A. , CA 

(1.5 later) 

Water. San Dlmas. Palomar Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Fluoride at 10 %-7120392 

Fluorrde 

Added 
(1 gallon) 

CA Mountam. 0.71 ppm (camposited) 

bottled by 
Famous 

Ramona, 
Ranwna, CA 

mscm 1 Distilled Berkeley. CA Black Mtn. loow Not Detected 4 1.4 1.8 0.8 Not Detected Results not 10 sA711-1409 Level of HPC 

Mowtslnt Water wtr.co.. San received (comwsrted) bactena exceeds 

Elxk 

(1 gallon) Carlo% CA gurd-eline. 

2 Distilled Not Detected No test No test No test No test No test No test Notast No total lO-(tested SA 6O62079 No HPC bactena 

Mountain Water coliforms Individually) detected. 

Black 1 Fluoridated Berkeley, CA Black Mtn 21cnt Not Detected 2.4 1.1 1.3 Not Detected Not Detected Results not Fluonde found 10 SA.711.1410 fluoride above 

Msu”tslnt Water (1 gallon) Wtr.Co.. San received at 0.93 ppm* (cornposited) standard of 
Cads. CA (exceeds 0.8 ppm for added 

standard In fluonde in areas 
warm areas) wrth average hrgh 

temp of 79.3”F. 

HPC bacteria ova: 
eudeline level of 
So0 cfu/ml. 

Black 2 Nuoridated l&ow No test No test No test No test No test No test No test No total 10 sA 6062060 1 bottle of 10 

-w Water (lbottle) 30 
(1 bottle) Not 

Detected 

coliforms (mdindualy) contained HPC level 

well over guidelrne 
level. 

Black 

(8 bottles) 

3 Fluoridated No test No test No test No test No test No test No test No test Fluoride found 4 901079 Fiuorrde above 

Mountaln Water at 1.3 wrn (composrted) standard of 
(exceeds 0.8 ppm for added 
standard in fluoride I” warm 
warm areas) weather areas 

(average high over 
79% 

Black 1 Purifii Berkeley, CA Black Mt” Not Detected Not Detected 2.3 1.1 1.2 Not Detected Not Detected Results not 10 S&711-1411 

MoU”lal” Water 
(1 gallon) 

Wtr.Co., San 
Carlos, CA 

recerved (composrted) 



Bottled Water Contaminants Found (continued) 

leetd waterType Purchase Bource oi Contaminant & Level Found” Number of bbRap.# Comments 
Looatkn WtiM 0ottks 

(If Ilsw Tested 

HPC Armnkd l-rHMS’ Chloroform BDCM’ DBCW Phthakte Nltmte Other 
eactefk= ICI PmP. 6s rcr L ICI ICI ICI 1DEHPl I!=ar.LcA 
(Guldellnes k-al * Ppb) ind,..tn brc.p.65 Pmp.6s kop.ss (T?.j w&r stmdard 
so0 Chl,rnk In Ppb -water *ret to ppb, Ieve, 2.5 levd 3.I Mndald 10 pm) 
no s*roeaua .tmldard In Pm Pw In Ppb PPW In Ppb 6 PPw In Ppm 
HWdWd) 10 PPW mbmttled 
I” du,d In FM w* standard 

Back 1 spnng water San Black Mtn >5,7oot 3.6 Not Detected Not Detected Not Detected Not Detected Not Detected 0.2 Total CohfCHm 3 (1 for each EQI-l-1920 Levels of HPC 

Motmtakl l t (1 gallm) Francisco WtLco.. San count 27*; contaminant bactena exceeds 
Carlas, CA Toluene found typs) guidelines. 

at 8.9 ppb CoIlforms exceed 

FDA standards. 
Toluene IS a 

component of 
gasolre or 
mdustrlal 
chemicals. 

Black 2 Spring Water San Black Mtn 330 Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected No total 10 SA-712X1646 

Mountain (5 gal.1 FfanClscO Wtr.Co., San WJliformS or (cornposited) 
Caries. CA tcluene 

detected 

Black 

Mountain 

3 Spring Water Betieke$y, CA Black Mtn BO Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected No total 10 SA-711.1577 

(1 gallon) Wtr.th, San coliforms or (campasited) 
Carlo% CA tcluene 

detected 

Calistoga 1 

Calistoga 1 

CaHwt 2 

Calistoga 3 

Distilled Berkeley, CA Callstoga Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 10 Sb?ll-1570 
Water MW co.. (composlted) 

(1 gallon) Callstoga. CA 

Mountain San Callstoga Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 0.8 3 (1 fOr exh EQI-l-la-f 

Spting Water Francisco MW Co, contaminant 

(0.5 Itter) Calistoga, CA type) 

Mountain Oakland, CA Calistoga 4Qw Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 0.6 10 SA-712~0847 HPC bacteria found 
Sprfng Water MW co., (campxrted) at levels substam 
(6 gal.) Callstoga, CA tially exceeding 

guideline. 

Mountain San Calistoga Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 0.5 10 SA-711-1579 
Spring Water Francisco MW co., (cornposited) 
I1 liter) Calistona. CA 

Calistcga 4 

,~ I  

Mountain 

I  

Not Detected No test No test No test No test No test No test NO test No total 10 SA 8062081 HPC bacteria within 
Spring Water to 1 cfu /ml coliforms (Individually) guidelines in all 

bottles tested. 

csllstogs’ I Sparkling San NwaValky 3 31x!* Not Detected Not Detected Not Detected Not Detected Nat Detected 0.1 3 (1 for each EQlXl-2-4 Arsenic level 
Mineral Francisco contaminant exceeds CA 
Water. type) Prop. 65 limit. 
Original Naps 
Valley (1 Ilter) 

Callstoga Sparking San Napa 
Mineral Frawlsco Valley 

No test Not Detected No test No test No test No test No test No test 8 SA9C110797 Arsenic retest found 
(composlted) none 

Water, 
OrIgInal Napa 

Calistoga 1 

Vallet 

Sparkling San 
Mineral Water Francisco 
(1 liter) 

Calistoga Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 

MW co., 
Calistoga, CA 

10 SA 711.1580 
(cornposited) 



Callstoga 2 Sparkling No test Not Detected No test NO tast No test No test NO test No test 10 SA 8062078 

Canada Dry 1 

Mlrwal water (cornposited) 

Club Soda Berkeley, CA Cadbury Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 0.6 10 SA-711-1581 

(1 liter) Beverages (composrted) 

Canada Drv 1 Sparkling San 

Stamford, CT 

Cadbury 1.0 Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Fluonde 10 SA-711-1582 

Water - 

(1 liter) 

Francisco Beverages 

Stamford, CT 

found at (cornposited) 

0.13 ppm, 
well below 

std. 

Castle Rock 1 ‘Swing Water San “The Cascade Not Detezted Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 3 (1 for each EQl#l E-18 

Cobb 
Mountain 

Bottled at the Francisco Mountains” contammant 

SotIKe” type) 
(1 ilter) 

1 Natural Berkeley. CA Cobb Mtn Not Detected Not Detected 1.2 Not Detected Not Detected Not Detected Not Detected Not Detected Bromoform 10 SA-711-1583 

Spring Water Spnng Water (a tnhalo (composrted) 

(1.5 liter) Co., Cobb, CA methane) 

found at 

1.2 Ppb., 
belOW 
standard 

Cnstal 1 Alpine Spnng San Roxane 460 17.8’ Not Detected Not Detected Not Detected Not Detected Not Datected 3 (1 for each EQI-l-26& Arsenic Level 

Water Francis&o Source. contaminant exceeds Prop. 65 

(16.9 or) Eastern type) limit, 

Sierra, 

bottled at 

Calistoga, CA 

2 Alpine Spring San Roxanne Not Detected ll* Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Fluoride 10 SA-711.1585 Arsenrc lewal 

Water Francisco SIXIKe. found at (cornposited) exceeds CA PTOP. 65 
(1 liter) Eastern 0.62 ppm limit; fluoride level 

Sierra, is below standard of 
Bottled at 1.4 ppm m warm 
Calistoga. CA areas (if natural) 

but above the warm 
area standard of 
0.80 ppm if added. 

3 Alpine Spring No test 12* No test No test No test No test Na test No test 10 SA 8062078 Arsenic exceeds 

Water (comwslted) CA Prop 65 limit 

and WHO/EU 

standard. 

cm 1 NapaMlley San NapaValley 1 35.2’ Not Detected Not Detected Not Detected Not Detected Not Detected 0.2 3 (1 for each EQI-1.25bf Arsenic exceeds 

wr* Sparklrng Francisco contaminant Prop. 65 Ikmit. 
Mineral Water type) 
Bottled at me 
Source 
(12 fl. 02) 

Crystal 2 Napa Valley No test Not Detected No test NO test No test No test No test No test 10 SA 8062078 No arsenic 

Geyser 

cw 3 
G-r* 

Sparkling 

Mineral Water 

Napa Valley 
Sparkling 
Mineral 

No test 14 wb No test No test No test No test No test No test No test 

(composked) detected 

10 SA-901-0798 Arsenic exceeds CA 
(compaslted) Prop 65 limit and 

WHO/EU standard 

Crvstal 

water 

1 Spariding Berkeley, CA Callstoga Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 10 SA 711.1584 , 
GeyW Mineral water 

(1 liter) 

MW co. 
Caliswga. CA 

(cornposited) 



Bottled Water Cont8mlnants Found (continued) 

EmntP Test C Water Type Purchase Bource of C~fttmIlnartt & Level Found Humbcrof i.8bRep.I Comments 
LocatIon Water Bonles 

(If IMad) Tested 

HPC AlSWld TTHMS~ Chloroform BDCMf DBCMI Phthalate Nitrate Other 

Crystal 1 11 liter) mlcago. IL 

Eacterla= (CA Prop. es (CA a I- (CA w (DEHP) (Fed. a CA 
(mddslhm Law, 6 flpb, Industry Prop. 60 Prop. 6s Prop. 6s (Tap water *-Iti 
500 */ml; In Ppa - water Iovd IO PPb, 1ev*1 2.8 I.“el 3,s .tawJard IO wml 
110 anr+Ice.sbfe stmdwd In Pm wb) In iwb PPW In ppb 6 mbl In Pm 
stmdmd, lo PLW m bowed 
In cfu/ml In Ppb watw standard 

Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 10 29771948 
GeySU (camposited) (434S) 

Crystal 1 (1 liter) ChIcago. IL Not Detected No test No test No test NO test No test NO test No test 9 297790836 

Geyser (indiudually) (810818) 

DanM 1 NatUral Sal Piedmont, 6 Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 0.8 3 (1 for each EQI-1~24af 
spnng water Fran&co Quebec. contaminant 

Dannon 

(1.05 pint ) Canada type) 

2 Natural San Ptedmont, 330 Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 0.8 10 SA-711.lG!X 

Dannon 

Spring Water Francisco QW?bec, (comwsned) 
(1 liter) Canada 

3 Natural New York City Piedmont, Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 1.2 Di-n-butyl- 10 299663442 Phthalate may be 
Spring Water QWbec, phthalate at (cornposited) (911.916) from leaching from 

Canada 7.5 ppb; lmtk top or other 
Methlew packaging 
chloride at materials; 
1.5 ppb methylene chloride 
(below Sppb of unknown ongin, 
standard) and at 30% of FDA 

standard. 

D-t 4 Natural New YOM City Piedmont. 2 Of 10 No test No test No test No test NO test No test No test 10 299 86%342 BtXterIal Overgrowth 
Spnng Water Quebec, battles tested (!ndlwdually) (917.926) was observed in 

Canada contained 2 of the 10 bottles 
HPC bacterial tested. The 
overgrowtht Presence of a large 

number of “OR 
coliform HPC bat- 

teria may be inhibit. 
lng the detecoon of 
collform bacteria 

durmg the testing. 
See text for discus- 
510” of HPC 

bacteria. 

Deer Park 1 Spring Water New York City Valley View Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 10 299 863942 
(1 liter) Spring, (CornposIted) (879684) 

Hegins Twp., 

PA- 

Deer Park 2 Spflng Water New York City Valley View Not Detected No test No test No test No test No test No test No test 10 299 863942 
(1 liter) Spring, Heglns (individually) (885894) 

Twp.. PA 

Deer Park 3 

Deer Park 4 

Dominick’s 1 

Spring Water Washington, Hagin Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 10 298 808965 
(1.5 liter) DC Township, PA (cornposited) (879864) 

Spring Water Washington, He-gin Not Detected No test No test No test No test No test No test No test 10 298 808965 
(1.5 liter) DC Township, PA (indiadually) (669678) 

Natural Chicago, IL Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 0.6 10 2977la48 
Spring Water 
(1.5 titer) 

(CornposIted) (31-36) 



b 

Dumlnick’s 2 NatUlitl Chicago. IL Not Detected No test NO test No test No test No test No test No test 9 297 79M36 

spfing water (individually) (826836) 

(1.5 lIterI 

Evian 1 Natural San What 21 2.0 Not Detected Not Detected Not Detected Not Detected Not Detected 0.7 3 (1 for each EQl~l-2123 

Spring Water Francisco, CA Springs, contmlnant 

(1 iiier) Evlan. Frame type) 

Evian 2 Natural San Cachat 63 Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 0.8 10 S&711-1697 

Spring Water Francisco, CA Springs, (cornposited) 

(1 liter) Ewan. France 

Fit@ 1 Natural Berkeley,CA A.S.T.I.F.. 7 Not Detected Not Oetected Not Detected Not Detected Not Detected Not Detected 2.5 10 S&711-1638 

Mineral Water Flu&J, Italy (comwslted) 

Gerber 

(1 liter) 

1 Babe Water Berkelay, CA A~uaPenn 2 Not Detected Not Detected Not Detected Nut Detected Not Detected Not Datected 0.6 Fkmnde 10 SA-711-1699 

wim Fluoride springs, 

(1.5 Ilter) Graysville, PA 

found at 

0.46 ppm, 
belOW 

standard 

(cornposited) 

Gerolsteiner 1 

Glacier 1 

Springs 

Sprude Berkeley, CA Gerolstein. Not Detected Not Detected Not Detected Nut Datected Not Detected Not Detected Not Detected 1.0 10 SA-711-1700 

Sparkling Germany (cornposited) 

Mineral Water 
(1 liter) 

Purlfed Water Miami. FL Not Detected Not Oetected 1.6 1.6 Not Detected Not Detected Not Detected Not Detected Alummum 10 304085165 Alummum found at 

(1 gallon) above blank found at (cornposited) (150155) 180 ppb, just below 
180 ppb (std. the 200 oob FDA 

bottled v&et stan- 

dard. set based on 
taste, odor, and 
aesthetic concerns. 
FDA’s standard for 
aluminum is not 

applicable to 
mineral water, but 
Is aoolicable to 

GhClW 

purified water. 

2 Pwiii Water Mlaml. FL HPC Bactenal No test No test No test No test No test No test No test 10 304065165 Bacterial overgrowth 

SPdnseT Overgrowth 
detected !n 1 
of 10 bottles 
testedt 

(individually) (304156 

304165) 
was observed in 

1 of the 10 bottles 
tested. The 
presence of a large 

number of now 
collform HPC bat- 
tena may be Inhibit. 

ing the detection of 
coliform bacteria 

during the testing. 
See text for 
discussIon of HPC 
bactena. 

Hawaii 1 Purified Berkeley, CA Menehune Not Detected Not Detected Not Detected Not Detected Not Cetected Not Detected Not Detected Not Detected 10 SA.711.1701 

Drinking 

Water 

Water Co, 
Aiea, HI 

(cornposited) 

Hildon 

(1.5 liters) 

1 Mineral Berkeley, CA Broughton. Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 5.6 10 SA-711.1702 Elevated nitrate 

Water- 
Carbonated 
(750 ml) 

Hampshire. 
England 

(cornposited) level, though below 
FDA Standard. of 
patent& concern- 
see text. 



Bottled Water Contaminants Found (continued) 

Blat@ TestW Water Type Purchase Bource of Contamlnmt & Level Fwndb 
l.wGtlon water 

Number of l&Rep. # Comment5 
Bottles 

(If IlStsd) Tested 

HPC AlSSlllCd nHRls* Chloroform BDCM’ DBCW Phthalate Nltmte Dther 
Bacterlas (CA Prop. 65 (CA k (CA (CA (CA (DEHP) (Pd. k CA 
(Gulddlms La”d 5 ppb, Industry Prw. 65 prop. 65 Prop. 65 (Tap w* l blld.td 

500 h/ml; In ppb homed w*r level IO Ppb) 1evd 2.5 Ievel a.5 eandmd 10 Pm 
no *rce.ble St@Whll¶l ill Ppb WI in ppb PPW In Pm 5 Paw In ppm 
StaWJDd) 10 PPW no batled 
I” Chl,rnl In wb r.ter .ta”dard 

Hildon 2 Mineral Berkeley, CA Broughton. No test No test NO test No test No test NO test No test 5.4 10 SA 8681663 ReteSt of elevated 
Water- Hampshire, (compxwJ) 

Carbonated 
nitrate level: below 

England FDA standard, of 

CD (750 ml) potential concern- 
N see text. 

Hildon 1 Mineral Berkeley, CA Brougnton. 200 Not Detected Not Detected Not Detected Not Oetected Not Detected Not Detected 5.6 10 SA.711.1703 Elevated mtrate 
Water-Still 
(750 ml) 

Hampshire, 
England 

(cornposited) level. though below 

FDA standard, of 
potential concern- 

Hinckley 1 
Schmidt 

Hinckley 2 

(1 gallon) Chicago, IL 

(1 gallon) Chicago, IL 

Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 1.9 

Not Detected No test No test No test No test No test No test No test 

sac text. 

10 29771949 

(comwsrted) (2530) 

10 297 790836 
Schmidt (individually) (790799) 

wpm 1 Purii Water Miami, FL >57oot Not Detected 2.2 2.1 0.1 Not Detected Not Detected Not Detected 10 304085165 Level of HPC 
(1 gallon) (cornposited) (101.106) bacteria substan 

tially exceeded 
guidelrne. 

HydePare 2 Puriii Water Miami, FL Not Detected No test No test No test No test No test No test No test 10 304085165 Retest for HPC 
(mdrwdually) (304107. bacteria in 10 

Ice Age 

304116) bottles found none. 

1 “Glacial Berkeley, CA Alpine Creek, 67 Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 10 SA.711.1704 

Water” Manitoba fcomwsited) 

Janet Lee 1 

(1 liter) 

Drinking 
Water 

Inlet. Canada 

San Diego/ Albertsons. Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 0.7 10 SA-7120393 
San Marco% Boise, (composlted) 

Janat Lee 1 

(1 gallon) CA IDdistrlb. 

Puriflld Water San Diego/ Albertsons, Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 10 SA~712-0394 

(1 ltallon) San Ma&s. Boise .- 
CA (Ddistrlb. 

(cornposited) 

Janet Lee 1 Spring Water San Diego/ Albertsons, 41 

(1 gallon) San Marco% Boise 

Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 10 Sk7120395 

(composrted) 

Jewel 

CA IDdistrib. 

1 Artesian Chicago, IL Not Detacted 1.1 Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 10 29771s48 
Water (comwsltedl 119241 

Jewel 

(1 galW 
I. I 

2 Artesian Chiio, IL Not Detected No test No test No test No test No test No test No test 10 298 808965 

Kroger 

Water 

(1 gallon) 
(indlwdually) (806809) 

1 Dtopia Spring Houston, TX Indian 1 Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 0.9 10 296 Eoa965 
Watt (1 liter) Spnngs. 

Franklin 
County, 7X 

(cornposited) (928933) 



Kroger 2 Utopia Spring Houston, TX Indian Not Detected No test No test No test No test No test No test No test 10 296 608965 

Water I1 Ilterl Springs, (indlndualiy) (916.927) 

Franklin 
County, TX 

Lady Lee 1 Natural San 
Spring Water Francisco 

(1 gallon) 

Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Tolwne at 3 (1 for each EQI-l-5355 Toluene and xylene 
13.9 ppb: contamrnant are constituents of 
wylene at type) gaMlir!e and also 

3.0 Ppb used in some in- 
dustrial chemicals. 

Lucky (aka 2 
Lady Lee) 

Lady Lee 3 

Natural San 
Spnng Water Francisco 

(1 gallon) 

Natural 
Spring Water 

Plant #O&21 20 

NO test 

Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected NO to&me Or 10 SA-712-0025 
xylene (composlted) 
detected 

No test Not Detected Not Detected Not Detected Not Detected No test No test Tolwne at 10 SA8062086 
0.55 ppb, no (cornposited) 
xykne 

detected 

LayLee’ 1 Purified Water San Not Detected 6.5’ 54x4* 54.w Not Detected Not Detected Not Detected 0.1 Toluene at 3 (1 for each EQI-l-50-52 Arserxc and chlow 

ourlfled bv FrarVZIscO 9.5 PP@ contaminant form at levels abo* 
r _ 

deionization 

(1 gallon) 

ethyl-benzene type) 

at 2.0 ppb; 
m/pxylene at 

3.1 PP@ 
o.xyiene at 

6.3 PPb 

CA Prop. 65 levels. 
TTHMs above 
Californra and 
Industry standard of 
10 ppb. Toluene 
and xylene are gas- 
okne constituents 
and also used in 

some lndusblal 
chemeals. 

Lucky (aka 2 

Lady 1-4 

LadyLee 3 

Purifti Water San 

(1 gallon) Francwo 

Fumed Water San 

purified by Francisco 

deionlzatlon 

Plant #0621 1 Not Detected 1.1 1.1 Not Detected Not Detected Not Detected Not Detected 10 SA 7120026 
(composlted) 

Not Detected Not detected Not detected Not detected Not Detected Not Detected NO test No test Methylene 3’(1 for each SA80B1666 Methylene chloride 
chloride at contaminant at level just below 
4.1 PP~ (std. type) federal standard 

(1 gal.) is 5 ppb) 

LadyLee* 1 Drlnklng San Not Detected 3.2 91.6’ 88.9’ 2.F Not Detected Not Detected 0.1 Toluene at 3 (1 for each EQI-l-5656 THM levels I” 

Water Francisco 11.0 ppb; contaminant excess of CA & 

(1 gallon) exylene at type) Industry standards; 
2.9 Ppb chloroform and 

bromodichloro 

methane In excess 
of CA Prop. 65 

level. Toluene and 

xyiene are gasoline 
constituents and 

also used in 

chemicals. 

LdyLse’ 2 Drinking No test NO test 29’ 29’ Not Detected Not Detected NO test N 

Water 

80 test Toluene at 10 SA8062085 THM levels in 
7 ppb: no (cornposited) excess of CA & 

xylem found indll~t,” 9ta”dlrd(C’ 

chloroform In 
excess Of CA 
Prop. 65 lewl. 
Toluene 1s a 
gasoline wnstltuent 
and used in !ndus- 
trial chemicals. 



Bottled Water Contaminants Found (continued) 

BratuP Teat # Water Type Purchase source of Contaminant & Level Foundb 
LocatIon WtiW 

Number of labRep.t Comments 
Bottles 

(If Ilsted) Tested 

HPC AmeflkY TrHMS’ Chlomform BDCM’ DBCMg Phthalate Nltmte Dthef 
Bactlar&~ (CA Prop. us (CA a (CA (CA (CA (DEHP) (Fad. &CA 

Lwky(aka 3 Drinking 

lady Lee’) water 

Sal 
Francisco 

noen(orc.*ble .. SWl4.d hppb -- PPW In Ppb PPW In PW 6 w’4 In Ppm 
.tmdard, 10 Pm lhlbottled 
I” sfu,ml In Ppb water l md.rd 

Plant #0621 8 Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected No toluene 10 SA~711-1705 
or xylene (composlted) 

LUCkY’ 

(1 gallon) detected 

1 Seltzer Water San Salt Lake Not Detected Not Detected 30.7* 29’ 1.7 Not Detected Not Detected Not Detected fluw~de found 10 SA712-0027 THM level exceeds 

(2 liters) Francisco City, UT, at 0.64 ppm* (cornposited) 

dlstrib., Am 
CA & industry 

Industry standards, 
Procurement and chloroform level 
& Logistics exceeds CA 

Prop. 65 level. 
Fluoride level 

slightly ow CA 

warm weather area 
standard of 

0.8 ppm if fluoride 

added (If flux& IS 

natural. warm 
weather area stan 
dard Is 1.4 ppm): 
Identical FDA Stan. 
dard does not apply 
to seltzer (not 
defined as ‘bottled 
water”). 

2 Sekm Water No test No test 20; 20’ Not Detected Not Detected No test No test n-isopropyl- SMO62067 Chloroform level 
toluene at CA Prop. 65 
230 $~b: warning level: THM- 
n~buty- level exceeds CA 
benzene at & industry 
21 wb; standards. High 
Toluene at level of nisopfoWl 
1.8 ppb toluene and ele- 

vated level of 
n-buty-benzene of 
unknown origin; CA 
law generally pro 
htbits levels over 

1 ppb of these 
VOCs in source 

water. but may have 
been added in 
prccessmg. 

1 Spahling San Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 0.2 pisopropyl- 3 (1 for each EQI-14143 

Water, Sugar Francisco toluene found contaminant 

Free I&berry at 5.4 ppb type) 
Eiev. (1 liter) 

1 Spring Water New York Cii Stockbridge, >57OOt Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 1.7 10 299663942 Level of HPC bat- 
(1.5 liters) VT (composited) (663868) teria substantlalty 

exceeded guideline. 



Msster 
chdcet 

2 Spring Water New York City 1 of 10 NO test No test No test No test No test No test NO test 10 299669676 Bacterial overgrowth 
(1.5 Ilters) bottles had 

HPC bacterial 
overgrowth7 

(indnidually) was observed rn 
1 of the 10 bonles 
of water tested. The 
presence of a large 
number of non- 
coilform HPC bar- 
tena may be inhiblt- 

ing the detecbon of 
collform bacteria 
during the tesbng. 

See text for discus- 

SIO” of HPC 

bacteria. 

Mendocino 1 Sparkling Berkeley, CA Mendxino Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 10 SA712~0026 
Mineral water 

(1 later) 

Bev., 

Comptche. 

(composmed) 

CA 

1 Spnng Water Berkeley, CA Nat. Value, 7.3oot Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 10 SA712CCU9 Level of HPC bat- 
(1 gallon) Sacramento, 

CAdistrlb. 
(composned) teria substantially 

exceeded guidekne 
applied to bottled 
water by some 
states. 

NW 1 Canadian Los Angeles Bevelstroke, Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 3 (1 for each EQI-1-U 15 

Natural EC, Canada contaminant u\ 17 

NaM 

spmg water VW) 
(1 liter) 

2 Canadran San Diego. Revelstroke. Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 10 SA-712-0396 
Spring Water CA BC, Canada (composrted) 

Nwa 

(1 titer) 

3 Canadian New York City Revelstroke, Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 10 299863942 
Spring Water BC. Canada (cornposited) (927.932) 

Naya 

(1.5 liter) 

4 Canadian New York City Canada Not Detected No test No test No test No test No test No test No test 10 299 663942 
Spmg Water (rndmdually) (933942) 

NlaXsra’ 1 

Niagara 2 

(1.5 liters) 

Drinking 

Water 

(1 gallon) 

Orlnkrng 

San Diego, Irvine. CA 35 Not Detected 6.5 3.7 3.1’ 1.1 Not Detected Not Detected 10 SA712-0397 Bromodichlor~ 
CA fcomwstted) metharks found 

above CA 
Prop. 65 level. 

No test No test 3.1 1.5 1.1 0.5 No test No test 1 SA3010800 
Water (indiwdual) 

Niagara 3 Dnnking No test No test 1.6 0.9 0.7 Not Detected NO test No test 8 SA-9010800 
Water (cornposited) 

Nursery 1 Dnnklng San Not Detected 4.5 ppb Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Tolwne found 3 (1 for each EQI-14749 Toluene and xylene 
Water, sodium Francwo at 12.4 ppb, contammant are consbtuents of 
free fluoride 

added, not 
sterile, use 
as directed 
by physician 
or by labeling 
direcbons for 
use in infant 
formula 
(1 gallon) 

w+emat type) 
3.2 rob, 
styrene at 

3.0 PPb 

gasoline and also 
used in some 
industrial 

chemrcals. 



Bottled Water Contaminants Found (contlnued) 

BmwP T5st # Watw Type Purchase source of Contmdnant & Level Found” Number of Labfwp.# cements 
LOCatlOll WstM BOttleS 

(If Ilstad) Tested 

HPC msenlcd lTHMS- Chlo- BDCM’ DBCW Phthalate Nltrste Other 
BacteW (CA Prop. 65 (CA & WA w I- (DEHP) (Fed. (L CA 
(OUlda(lCl~ Level 5 PPbl lndwtw Prop. 55 Pmp. 65 PIUP. 85 (T.P rrtiar -Id 
500 */ml; I” ppb bonbd waw bvel to ppb, ,wd 3.5 Imd 3.1 l tmdml 10 Pm 
no o*rs~wo ‘tandud In Ppb PPY In ppb PP) In Ppb 6 Ppb) In PPrn 
l mdara) lJ2 Ppb) mbottkd 
I” sfu,ml In PPb watw smldard 

Nursery 2 Drinking No test No test Not Detected Not Detected Not Detected Not Detected No test No test Toluene at 10 SA807M)79 
Water 0.57 ppb (composrted) 

oewalls’ 1 Geothermal Berkeley, CA Trinity 1 3.8 Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Ruonde found 10 S&712-W30 FDA and CA bottled 
Natural Springs, at 1.5 ppm* (cornposited) water regulations 
Spring Water Davenport, rnpose a maximum 
(1 titer) CA lof 1.4 ppm fluoride 

In areas with annual 
average high 

temperatures of 
p79.3 ‘F. 

wwalw 2 No test 3.9 No test No test No test No test No test No test Fluoride at 10 SAa7J3%30 FDA and CA bottled 
1.6 pLhll* (cornposited) water regulations 

mpose a rnax~mum 
of 1.4 ppm flUOrlde 

in areas wth annual 
average high 

temperatures of 
>79.3 “F. 

osslt 1 Spmg Water Berkeley, CA Culver, OR 5107 2.4 Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Fluoride found 10 SA-712-0031 Level of HPC bat 
(1.5 ker) 

Drinking 
Water 

at 0.16 ppm (composrted) terra exceeded 
guidelme applied to 
bottled water by 

some states. 

Houston, TX Houston 1 Not Detected 2.2 1.8 0.4 Not Detected Not Detected Not Detected 10 29soa965 
Municipal (comwsitedl 19609651 

Orarka 1 

Water Supply 

Orarka 2 Dnnking Houston. TX Houston Not Detected No test No test No test No test No test No test No test 10 298950959 
WateC Mwliclpal (indivlduaily) 

Water Supply 

Palomsr* 1 Mountain Loshgeies Palomar 2 5.8 ppb NC! Bxected Not Detected Not Cetacted Not Detected Not Detected 0.6 3 il for eacn EQI-I-LK~.~ Arsenic level 
Spring Water 

(1 liter] 

Mountain. 

Escondido. 
contaminant 

IYPN 

exceeds CA 

Promsition 65 

Palomar 

CA warning level. 

2 Mountain Vanice. CA Palomar Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 0.6 10 SA-7120398 
spring Weter 
(1.5 liters) 

Mountain, 
Escondldo, 

CA 

(cornposited) 

Palomar 3 Mourltakl Los Angeles Palomar No test Not detected No test No test No test No test No test No test 10 SA808 1664 
Spring Water 
(1.5 liters) 

Mountain, 
Escondido, 

CA 

(cornposited) 

Pathmark 1 Spring Water Nsvbk city Guelph, 

(1.5 liters) Canada 
1 Not Detected 2.4 Not Detected Not Detected 0.1 Not Detected Not Detected Bromoform 10 299863942 

(a triha!u (cornposited) (695900) 
mthane] was 
found at 

2.2 Ppb 



Psthmarkt 2 Spnng Water New York City Guelph, 1 of 10 No test No test No test No test No test No test No test 10 299 663942 Bacterial overgrowth 

(1.5 liters) Canada bottles tested (rndrvidually) (901.910) was observed in 
contained 1 of the 10 bottles 

HPC bacterial of water tested. The 

overgrowtht presence of a large 
number of non- 
collform HPC 
bacteria may be 
inhibiting the 

detectron of colt- 

form bactena during 
the tesbng. See text 
for discussion of 
HPC bacteria. 

Pathmark 3 Spring Water New York City GuelPh. Not detected No test No test No test No test No test No test No test 10 299 863942 

(1.5 liters) Canada (indsidually) (879 & 
885893) 

Pertier 1 Sparkling San Vergeze. 19 Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 2.8 2Chloro- 3 (1 for each EQI-l-44-46 Chlorotoluene of 

Mineral Franckco France toluene found contanrnant unknown origin 

Water at 4.6 pph type) 

Perrier 

(25 fl 02) 

2 Sparklrng Los Angeles vergeze. Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 2.6 2Chloro 3 (1 for each EQI-l-LA 36 Chlorotoluene of 

Pen!or* 3 

Mineral - France toluene found contaminant LA 38 unknown origin 

Water at 3.7 ppb type) 

(25 fl oz) 

Sparkling San Vergeze. Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected D~(Z%d?yl- 4.3 No Detecbm 10 SA-712X132 Exceeds 6 ppb tap 

Mrneral Francisco France hex.yl)phthabte of 2Chloro (cornposited) water standard for 

Water (1 Itter) detected at toluene Dr(2ethylhexyl) 
12 ppb.* phthalate (DEHP). 

but there is no 
standard for bottled 
water for this 
chemrcal. Cahfotnra 
does not allow thus 
DEHP level in the 
source water for 
bottled water, but 
sets no DEHP 
standard for 

finished bottled 
water. 

Perrkr 4 Sparkling San Vergem, No test No test No test No test No test No test No test 4.1 No test 10 SA8081662 Nitrate retest 

MIneral 

Water 

Francisco France (cornposited) 

Poland 

sfmt 

1 Natural Washington, 7w Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 10 298806965 HPC bacteria found 

Spring Water DC (composited) (819824) at levels exceeding 

(1 liter) guldeline applted by 

some states to 
bottled water. 



Bottled Water Contaminants Found (continued) 

Tss~L Wster Type PurchSSS Bourcs of Contambmt & Level Foundb Numberof LabReq.# Comments 
Locauon water BOttlSS 

(If lISted) TSStSd 

HPC Arsenl& lTHMS. Chloroform BDCM’ DBCMg PhthSlate NItrate Other 
BSCt&S= (CA Prop. ss (CA 6 (CA ICA I- f DEHP) (Fed. L CA 
(Q”ldslllW* Level 5 Ppb, IndustrY Prop. 61 Prop. 8s Prnp. Sri (Tar water StandaKl 
SOQ chl,ml; Ill Ppb bottled water levd IO ppb, Ied 2.8 lard 3.8 *tmldard 10 wm) 
no enro~wble StandSId In wb PPbl In Ppb PW In Ppb 8 PPw In Ppm 
.tmdard) 10 Ppbl mbottW 
In h/ml In ppb water .tandarcl 

2 NBtUPSl Washington, 5 Of 10 No test NO test No test No test No test No test No test 10 298 808965 BacterIaI overgrow” 
Spring Water DC tkxtles tested (Indlwdually) (8O!+Bla) was Observed in 
(I ittq hadwc 5 of the 10 bott!es 

bacterial of Water tested. The 
overgrowtht presence of a large 

number of non- 
cohform HPC 

bacteria may be 
Inhibiting the 

detactm of 

collform bacteria 
during the testing. 
See text for discus- 
~0” of HPC 
bacteria. 

Polar 1 Spring Water Washington, Crystal Not Detected Not Detected 0.1 0.1 Not Detected Not Detected Not Detected 0.8 Toluene 10 298 808905 Toluene is onen an 
(1 gallon) DC Springs, detected at (comwsited) (65less) Indicator of the 

Spclng Grove, 2.5 ppb, (well presence of gasu 
VT below the line or lndustrlal 

Q 
w 

Polar 

standard of chemicals, here of 
loo0 PW unknown origin. 

2 Spring Water Washington Crystal Not Detected No test No test No test No test No test No test No test 1cJ 298 808965 
(lgalkm) DC Springs, 

Spring Grove, 
VT 

(Indwdually) (841850) 

Prlvsta 1 Drinking Los Angeles Not Detected Not Datected 47.1* 16.7’ 20.1’ 103 Not Detected D.1 3 (1 for each EQI-1J-A 26 THM levels vlolated 
selsctlsn* Water contaminant iA 27 CA & industry 

WPW (1 gallon) VW standards for 
bottled water. and 
chloroform, brome 

dlchloromethane. 
and dlbromo- 
chloromethane 

exceeded Cakfornia 
Prop. 65 levels. 

Rfvsts 2 Drinking Wnice, CA Ralphs LA, 66 Not Detected 22.3* 6.6 l?.9* 6.8’ Not Detected Not Detected 10 Sb7120399 THM levels violated 
salsctlen’ water distrib. plant (cornposited) 

VWW (1 gallon) 06.178 
CA & Industry 
standards for 
bottled water, and 
bromodichloro- 
methane. and 

dibtomochloro- 

methane exceeded 
CA Prop. 65 levels. 

Pwate 1 Natural Los Angeles Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 0.1 3 (1 for each EQI.~LA 34. 
Selection Spring Water contaminant ~4 35 
(Ralphs) (1 gallon) VP4 



PdVh 1 Purified San Diego, Ralphs LA. Not Detected Not Detected 20.1* 6.4 7.4s 4.31 Not Detected Not Detected 10 SA.712.0582 Tnhalomethane 

.sslectlQn’ 

PWW 

Water 
(1 gallon) 

CA - dlstrib., plant (compwted) levels violated CA 
06178 & industry standard 

for bottled water, 
and bromOdlchlorO 
methane, and 
dibromochloro- 
methane exceeded 
CA Prop. 65 levels. 

Prlvste 2 Purlkd Los Angeles RalphS LA, No test No test 10.4’ 9.1 1.3 Not detected Not Detected Not Detected 10 SA8081665 THM levels violated 
Water 

(1 gallon) 

distrib., plant 

06178 

(cornposited) CA & mdustry/lBWA 
standard for Lxxtled 
water. 

fwllxt 

Publtxt 

1 Drink@ Miam!, FL Not Detected 1.3 45t 41 3.2 0.2 Not Detected 0.6 Acetone 10 304085165 THM levels violate 

Water found at (cornposited) (065@30) industry/lBWA 

(1 gallon) 11 ppb (no standard of 10 ppb 
std); styrene (no longer enforce- 
found at able in FL). 
0.6 ppb 

lb&w std. 

of 100 ppb) 

2 Drinkme Lakeland. FL No test No test =t 47 5.3 0.4 No test NO test Acetone 8 361 43637 THM levels wolate 

Pobllrt 

Water found at (composite (3.5) industry/lBWA 

(1 gallon) 14 ppb (no sample) standard of 10 ppb 
standard) (no longer enforce- 

able 1x1 FL). 

3 Drinking Lakeland. FL No test No test W 59 6.0 0.5 No test No test ketone 1 bottle 361 43637 THM levels violate 

Water found at (37) mdustry/lBWA 

(1 gallon) 16 ppb (no standard of 10 ppb 
standard) (n-3 longer enforce 

able m FL) 

Publix 4 Drinkmg Mlamt. fl Not Detected No test No test No test No test No test No test No test No test 10 304085165 

Water (Individually) (304091. 

Pohllxt 

(1 gallon) 304100) 

1 P&id Miami. FL 1 Not Detected 15t 14t 0.9 Not Detected Not Detected Not Detected Swena found 10 304085 THM found at level 
water 
(1 gallon) 

at 0.2 ppb (composlted) (117.122) exceedmg 10 oob 
(below std. of mdustry/lBWA 

100 wb) standard (no longer 
enforceable In FL). 
Styrene from 
unknown source. 

Puulxt 2 Puriiid 

Water 
(1 gallon) 

Miami, FL 5 of 10 No test No test No test No teat No test No test No test No test 10 bottles 304065165 BacterIaI overgrowth 
bottles (individually) (304123 was observed in 
tested COR 304132) 5 of the 10 bottles 
tamed HPC tested. The 
‘bacterIaI presence of a large 
overgrowvl ” t number of non- 

coliform HPC bat- 
teria may be Inhibit- 
1% the detection of 
coliform bacteria 

during the testing. 
See text for dwus 
sion of HPC 

bacteria. 



Bottled Water Contaminants Found (continued) 

BrandJ Teet X Water Type Purchase source ol Contaminant & Level Foundb Number of Lab Rep. # Comments 
LOC&ltlOll WtiM Bottles 

(II Ilad) Tested 

HPC AfWllC~ lmwse Chloroform BDCM’ DBCMI Phthalate NItme Other 

Puritas 1 Drinking Los Angeles Grt. Sofg. Not Detected 3.2 Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 3 (1 for each EOI-~-~A~UZ 
Water (1 gal.) Waters of 

America, 
Mtlpltes, CA 

contammant 

type) 

Pudtsst 2 Drinking Berkeley, CA Grt. Spg. 993 Not Detected Not Detected Not Detected Not Detected Not Detected Results not Not Detected 10 SA.7120033 Level of HPC 
water waters of recewed (cornposited) bacteria substan- 
(1 gallon) America, tially exceeded 

Ralphs 

Milpitas, CA guideline. 

1 Mountain Los Angeles ‘Cakfornia Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Datected 0.6 3 (1 for each EQl ltA 26. 
Spring Water 

(1.5 hter) 

Mountains,” 

L.A. $A 
dlstrib. 

contaminant LA 30 

type) 

Ralph 2 Mountam San Diego ‘Caltfornla 270 Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 0.6 10 S&712-0583 
Spring Water Mountains” (cornposited) 
(1.5 Ilters) 

Randalls 1 Remarkable Houston, TX Bti Springs. Not Detected Not Detected 0.4 Not Detected Not Detected Not Detected Not Detected Not Detected Bromoform 10 298 a08965 
Drinking Jasper, TX (a trihalo- (cornposited) (895900) 
Water methanel 

RandaIls 2 

Rsndsllst 1 

Randalls 2 

(1 gallon) found at 

0.4 Ppb 

Remarkable Houston, TX Buck Sprmgs. Not Detected No test No test No test No test No test No test No test 10 bottles 298 808965 HPC retest found 
Drinking Jasper, TX (Individually) (885894) none. 
Water 

(1 gallon) 

Deja Blue Houston, TX City of lrvmg >57OOt Not Detected 29.67 14 12 3.6 Not Detected Not Detected 10 298 808965 Levels of TTHM 
Drinking Water Supply (cornposited) (911.916) exceed IBWA/industry 
Water (1 liter) standards (not 

enforceable in TX). 

Dela Blue Houston. TX City of Irving Not Detected No test No test No test No test No test No test No test 10 bottles 298 808965 
Drinkmg Water Supply (Individually) (901.910) 
Water (1 Itter) 

Row 
Mountain 

1 Drinking Los Angeles ‘Deep Well Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 3 (1 for each EQI~I-LA 31. 
Water, non- Water” contaminant tA 33 
carbonated type) 
(1.5 liter) 

RWlcy 2 

Mountain 

S. Pellegrlno 1 

Drinking San Dimas. Santa Fe Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 10 SA-712-0584 
Water, non- CA Springs, CA (CornposIted) 
carbonated 
(1.5 liters) 

sparwing San Fran&w San Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 3 (1 for each ~~1-1-38.40 
Natural Pellegrino, contaminant 
Mineral lW VW) 
water, bsdkd 
at the source 

(25..3 OZ) 



S. Pelligrino 2 Sparkling San 

NatlKd Francisco 

San 
Pellegrho, 

Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Fluoride found 10 SA-712.0034 

at 0.37 ppm (cornposited) 
(below 

Water (1 liter) standard) 

safe\rsy*t 1 Dunking Berkeley, CA Municlpa ww Not Detected 35.1’ 31* 4.1’ Not Detected Not Detected Not Detected Fluoride 10 SA-712~0214 THM found at level 

It?., WFXI?, Source. found at 0.81 (composlted) above CA & Industry I-.., 
(1 galW Safe& Inc.. 

Oakland. 
&&tr,b. 

ppm (above 
standard in 
warm weather 

areas) 

bottled water 
standards; chlom 
form and bromo- 

d!chloromethane 
(BDCM) found at 
levels aLwe CA 
Prop. 65 limits. 

Fluoride at level 

above FDA & state 
limit for areas with 
av. high temp. 
>79.3’F. HPC 

bacteria above 
guldelme adopted 

by some states for 
bottled water. 

safeway* 2 

WI 

Safeway (CA) 1 

Drinking 

Water 

Key Lime 
Sparkling 
Water 
(1 quart) 

San 
Francisco 

51,ooot No test 37* 35’ 2.3 Not Detected No test No test 

(1 bottle) 
12,coot 
(1 bottle) 
221 

(4 bottles) 
Not detected 
in 4 bottles 
(see notes) 

Not Detected Not detected Not Detected Not Detected Not Detected Not Detected Not Detected 0.5 

10 SA 807OOBl THM found at level 
(cornposited above CA & industry 
for chemical botled water stan- 
analysis) dards. and chloro 
10 (indi- form found at a 
vidually for level above CA 
bacteria Prop. 65 Ihmit. 
analysis) Retests of mdl- 

vidual bottles that 
were initially found 

to contain 51,000 
&/ml and 12,ooO 
cfu/ml found ro 
HPC and 6,COO 
cfu/ml, respectively. 
thought these 
results are 
unrellable smce 
they were retested 

beyond EPA- 

mandated “hold 
time” after opening. 

3 (1 for each EQltl13 15 

contaminant 

type) 



Bottled Water Contamlnante Found (continued) 

Test # Water Type Purchase source of Ctmtamlnent & Level Foundb 
lacatlon WSW 

(If listed) 

HQC AOMd& lT+lMsO Chloroform BDCM’ DBCW 
BSCteM (CA Prop. 61 (CA h ICI ICI (CA 
(QUlddl~8 Level 5 Ppb) kldustry Prop. BS Prop. 65 Prop. 65 
WQcfu/ml; In ppb bcttled water level IQ ppt., level 3.5 lwd 3,s 
no enk.nxabls *t%ldard In PPb PPW In ppb PPW In Ppb 
9t8ndad) 10 PPW 
In */InI In r* 

Number of Lab Rep. I Comments 
Bottles 
Tested 

Phthalate NItrats Other 
IDEHPI wad. h CA 

safewv*t 1 Purified San >5,7oot Not detected 26.4’ 26.4’ Not Detected Not Detected Not Detected 0.1 Total coIlforms 3 (1 for each EOIXI-7.9 Coliforms. HPC 

Water Francisco count 5*: contammant bacteria. trlhalo. 

(1 gallon) Tolueru? found type) methanes, and 
at a.4 ppb chbroform exceed 

guidellnes/stan 
dards. Toluene IS a 

constituent of gam 
line and Industrial 

Chemicals that 
should be removed 
if treated with 
reverse osmosis. 

Label claims “pre 

pared by deloniza- 
tion and/or reverse 

osmosis.” Could 

have been added 
durmg processing. 

Purified San Municipal 4 Nof Detected 42.5* 39’ 3.5’ Not Detected Not Detected Not Detected Toluene rot 10 SA-7120565 THM levels wolate 
Water Francrscol Source. detected, (COmpoSrted) CA & mdustry 

(1 gallon) Berkeley, CA Safeway, coIlforms not standards, chlor@ 
Oakland, detected _ form and bromo- 
CAdistrib. dlchloromethane 

exceeded CA Prop. 

65 levels. 

Select Club Berkeley, CA Safeway, Not Detected Not Detected 53.3’ 50’ 3.3’ Not Detected Not Detected Not Detected flwnde found 10 SA-7120215 THM levels wolate 

Soda (2 liter) Oakland, CA, at 0.64 ppm, (cornposited) CA & mdustry 
distrib. below std. standards for 

bottled water. 
Chloroform and 
bromodichloro- 
methane exCeeded 
CA Prop. 65 levels. 

Select Club No test No test 25’ 24* 0.54 Not Detected No test No test 10 SA-907.0082 Chloroform level 

VW Soda (cornposited) exceeds Cal. Prop. 
65 Level: Trihale 
methane levels over 
Cal. & industry 
standards. 



safwaY=t 1 Select Berkeley, CA Safeway, Not Detected Not Detected 36.1’ 34’ 2.1 Not Detected Not Detected Not Detected Flwnde found 10 SA.7120216 THM levels violate 

(CA) Seher Water 
(2 Irter) 

Oakland, CA, 
dlstrib. 

at 0.63 ppm* (cornposited) 
above warm 

weather std. 
for added 
fluortde 

CA & Industry 
standards. Chlore 
form level exceeds 

CA Prop 65 level. 
Fluoride above 0.80 
CA std. For areas 
with av. high 
>79.3’F (if fluoride 
added; If natural. 

warm weather area 
standard is 1.4 

PPm): identical FDA 
standard does not 
apply to seltzer (not 
defined as ‘bottled 

SafewaY’ 2 select No test No test 21’ 21’ Not Detected Not Detected No test No test 10 

water’). 

SA807~3083 THM levels violate 

Seltler Water (composlted) CA & Industry Stan 
dards. chloroform 
level exceeds CA 

Prop. 65 level. 

safway*t 1 

(CA) 

Spring Water San 
‘Especially Franclscu 
selected for 

its Natural 

PUflty’ 

(1 gallon) 

>5700t Not detected 56.6’ 53.3’ 3.5’ Not Detected Not Detected Not Detected Toluene found 3 (1 for each EQI-1-10.12 Toluene and 
at 14.2 ppb: contaminant 0 Xykne are con- 
~Xylew at type) sbtuents of gaso- 
3.1 ppb. both line and lndustrlal 
below cbems. This water 
standards apparently was 

chlorinated, sug- 

gesting that It could 
be tap water or If it 
Is spmg water, It 

was Subjected to 
chlonnation. Levels 

Of TTHMs exceeded 
CA & industry 
standard: level of 
chloroform exceeds 
CA Prop. 65 level; 
HPC exceeded 
godelmes. 

s&way* 2 

VW 

Safeway 3 

Spring Water Berkeley, CA Safeway. 15 Not Detected 24.9’ 23’ 1.9 Not Detected lnvalld Not Detected fluoride found 10 SA 712-0217 THM levels vIolate 
(1 gallon) Oakland. CA. at 0.28 ppfn. (cornposited) CA & Industry 

distnb. below std.; standards. Chloro 
no toluene or form level exceeds. 
xylene found CA Prop. 65 level. 

Spnng Water Berkeley, CA Safeway, No Test No test No test No test No test No test Not Detected No test No test 10 SA 8010364 Retest for phthalate 
(1 gallon) Oakland, CA. (cornposited) and semlvolatlle 

dlstrtb. organlcs. not 
detected. 

SafewaY 1 Refreshe Washington. Safeway Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 0.7 10 298808965 

Natural DC Spring, NY (cornposited) (835840) 

Spring Water 

(16.9 02) 



Bottled Water Contaminants Found (continued) 

Brand’ Test # Water Tm Purshase saurce of Contamlnsnt & Level Feud Number of LsbRep. w ~OWUIWM.~ 

Safeway 2 

Safeway 1 

Safeway 2 

Sshsm* 1 

s&lam 1 

Savethe 1 

Earth 

Locstlon WStM Bottles 
(If It&d) TSStSd 

HPC AlSdCd TlHMs’ Chloroform BDCM’ DBCW Phthalate Nitrate Dther 
BsctsrlaC ICI Pmt.. 65 ICI 6 
(Guidellmn i.wsl SPpw ilwbmtry 

ICI 
hop. 85 

(CA ICI (DEHP) (Fed. 4 CA 
Plop. sn Pmp. BI ,mp water .tmd.rd 

SGO h/ml; In ppb bLnnd waw fewI IO PPb) lad 2.1 II)Vd 3.5 standard 10 am) 
no UllorcsLble ~tmdard In wb P&W In Pcrrr WI I” ppb 6 PPW In Ppn 
standard, 10 PPW nobottled 
In ciu/ml 1” Ppb water ltmda,d 

Refreshe Washington, Safeway 1 of 10 No test No test No test No test No test No test No test 10 bottles 

Natural DC Smg. NY battles tested 
299 808 965 Bacterial overgrowth 

was observed in 
Spring Water 

(indivrdually) (825634) 
had over- 1 of the 10 bottles 

(16.9 04 growth of of water tested. 
HPC bactena The presence of a 

large number of 
noncoliform HPC 
bacteria may be 
mhrbiting the 
detection of toll- 

fOtm bacteria during 
the testing. See text 
for dlscussron of 
HPC bactena. 

Safeway Washington, Tower Crty, PA Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Toluene found lo 298806965 Toluene is a con- 

Spring Water DC at4.7 ppb (cornposited) (86386%) 

(1 gallon) 

stituent of gasolme 
(below the and industnal chem- 
standard of tcals, although its 

1000 PPb) source here is 
unknown. 

Safeway Washmgton. Tower Crty, PA Not Detected No test No test No test No test No test No test No test 10 298 808 965 

Spring Water DC (composrted) (857862,917) 

(1 gallon) 

Drinking Los Angeles 1 Not Detected 37.9’ 14.7’ 14.9 6.3’ Not Detected 1.1 3 (1 for each EQI-l-LA911 THM levels vlolated 

Water, contaminant 

‘Premium” 
CA & mdustry 

type) standards for 
(50.7 OZ.) bottled water, and 

chloroform. bromo 
dlchloromethane, 
and dlbromochloro- 

methane exceeded 

CA Prop. 65 levels. 

Mountain San Oiago/ Bear Spec. & Not Detected Not Detected 15.9’ 6.5* 6.6* 2.8 Not Detected 2.5 Fluoride at 10 SA7l20586 THM IeYels vrolated 
Spring Water San Marcos, Mktg., San 0.54 ppm (comfxwted) 
(1.5 liter) CA Eernadino, 

CA & Industry stan 

CA distnb. 
dards for bottled 
water, and chloro 
form. and bromo 
drchloromatharw 

exceeded Calrfornla 
Prop. 65 levels. 

Natural Berkeley, CA Baxter Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not DeteCted Not Detected 10 SA.712.021% 

Spring Water Sprlr@, CA (comwsited) 

(1 liter) 

Schweppes 1 Club Soda San Cadbury Bev., Not Detected Not Detected 7.7 

(1 liter) Francisco. CA Stamford, CT 

7.7 Not Detected Not Detected lnvakd test Not Detected fluoride found 10 SA-7120219 

at 0.13 PPm, (cornposited) 
well below 
standard 



Schweppes 2 Club Soda San Dr. Pepper/ No test No test No test No test No test No test Not Detected No test 10 SA 8010360 Retest of sew 
(1 liter) Francisca sew?” up. (cornposited) volable organlcs. 

Inc, Dallas, lncludmg phthalate, 
TX found now. 

schwappes 1 Seber Water Berkeley, CA Cadbury Bev.. Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Invalid test Not Detected Fluoride found 10 SA.7 12.0220 
(1 liter) Stamford, CT at 0.28 ppm. (cornposited) 

well below 
standard 

Schwems 2 Seltzer Water San 

(1 liter) Francisco 

Dr. Pepper/ No test No test No test 
Seven Up, 

No test No test No test Not Detected No test 10 SA 8010361 Retest of FPnlI- 
(cornposited) 

Shasta 

Inc, Dallas, Ircludmng phthaiate, 
TX found none. 

1 SparIdIng Berkeley, CA Shasta Bev., Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Results not Not Detected Flwrlde found 10 SA-712.0221 
Club Soda Hayward. receNed at 0.19 ppm. (cornposited) 
(2 liters) CA distrib. well bebw 

standard 

2 SparIding Berkeley, CA Shasta Bev., No test No test No test No test No test No test Not Detected No test 10 SA 8010365 Retest of semi Shasta 
Club Soda Hayward. (cornposited) volatile organlcs, 
(2 hters) CA distrlb. lncludlng phthalate. 

found none. 

Sprrkletfsi 1 Crystal Fresh Los Angeles McKesson 36Dx Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 0.1 3 (1 for each EQI~I u\ 12~ Heterotrophlc Plate 
Drinking 

Water- 
‘Meet or 

Exceed all 

State and 
Federal Water 

Quality 
Standards’ 

(1 liter) 

Crystal Fresh Venice, CA 

Water Prods., contemmant LA 14 Count Bacteria 
Pasadena, type) (HPC) exceeded 
CA gudehne. 

McKesson 140 Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 10 SA-7120587 HPC Level below Sparkletts 2 
Drinking Water Prods., (composlted) guldelines I” retest. 
Water- Pasadena, 

‘Meet or CA 

Exceed all 
State and 
Federal Water 

Quality 
Standards” 

(1 liter) 

Distilled &nice. CA McKesson 190 Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 10 SA.712 05% SDaridettS 1 
Drinking Water Prods., (cornposited) 
Water Pasadena, 

(1 gallon) CA 

smlettst 1 Mountain Los Angeles McKesson .57oot Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 0.6 3 (1 for each EQI l-LA la- Heterotrophlc Plate 
Spring Water Water Prods., contaminant LA 20 Count Bacteria 
(33.8 OZ.) Pasadena, type) (IN) exceeded 

Sparkletts 2 Mountain 

CA gudeline. 

Venice, CA McKesson Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 10 SA-7120589 HPC not detected, 
Spring Water 
(1 liter) 

Water Prods., 
Pasadena, 
CA 

(compxslted) 

Sparkling 1 
Springs 

Sparkling 2 

(1.5 hter) 

(1.5 liter) 

ChIcago, IL 

Chicago, IL 

Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 3.1 

Not Detected No taSt No test No test No test No test No test 

10 297 71948 
(cornposited) (3742) 

9 297 790 836 
Springs (indlvldually) (619827) 



Bottled Water Contaminants Found (continued) 

BWld’ Test I Water Type Purchase Source of Contatnbtmt 8, Level Foundb Number of tabR6p.C Comments 
Loc6tlon W6tW BOW66 

(If Il6t6d) Tested 

HPC AKiWdCd lTHMs* Chloroform BDCM’ DBCW Phthslate Nitrate Other 
Bacterw (CA Prop. 65 (CA (L (CA ICI ICI lDEHPl wed. *CA 

VnteP 1 Mineral Water Berkeley, CA Vittel @onne Not Detected ll* 9.3 9.3 Not Detected Not Detected Not Detected Not Detected 10 SA-7120222 Arsenic kval 

Vlttbl’ 

WMC’ 

wvie’ 

wvic 

Lbns 

(1.5 liter) Source Well, (cornposited) exceeds CA 
Vittel. France Prop. 65 level and 

WHO/ElJ arsenic 
water limit. 

2 Mineral San No test No test 13 ppb No test No test No test No test No test No test NO test 10 SA-901-0799 Arsenic exceeds CA 
Water Francisco (cornposited) Prop. 65 level and 

WttO/EU water 
limit. 

1 Natural Berkeley, CA Clairvic 11 14’ Not Detected Not Detected Not Detected Not Detected Results not 1.3 nvoride found 10 SA 712 0223 Arsenic level 
Spnng Water Spring, \blvc. received at 0.17 ppm. (cornposited) exceeds CA 
(1.5 hter) France well below Prop. 65 level and 

standard WHO/EU arsenic 
water limit. 

2 Natural Berkeley. CA Clawic No test 12* No test No test No test No test No test NO test No test 10 SABo81667 Arsemc level 
Sprmg Water SPW, vohk (composrted) exceeds CA 
(1.5 liter) France Prop. 65 level and 

WttO/EU arsenic 
water limit. 

3 Natural Berkeley, CA Clawc No test No test No test No test No test No test Not Detected No test 10 SA 8010362 Retest of seml~ 
Spring Water Swing. K&ii. (cornposited) volatile organlcs, 
(1.5 liter) France lncludlng phthalate. 

found none. 

1 Drinking Los Angeles Vons LA, Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 3 (1 for each EQI.l-LA 24. 

Water dlstrib. COntamlnant LA 25 

M”S 

(1 gallon) type) 

2 Drinking San Diego/ Vans LA. Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Test invalid Not Detected 10 SA-712059n 

Mns 

Lb”S 

k4,nS 

water - San Marco% distrib. pit (cornposited) 

(1 gallon) CA 062796 

3 Drinking Los Angeles Mns LA. No test No test No test No test No test No test Not Detected No test 10 SA 8010363 Retest of semi. 
Water distrlb. plt (cornposited) 

(1 gallon) 062796 
volatile organcs. 
IfIcludmg phthalate, 
found none. 

1 Natural Los Angeles Vans IA. Not Detected Not Detected Not Detected Nix Detected Not Detected Not Detected Not Detected 0.6 3 (1 for each EQI-I- LA 21 

Spfing Water distrib. contaminant v\ 23 
(1 Ilter) type) 

2 Natural San Diego/ vans co. LA, 1.0 Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 0.7 10 SA-712.0591 
Mountain San Marcos. distrlb. (cornposited) 
Spring Water CA 
(1 liter) 

1 Purified Water San Diego/ vans LA, pn. 1 Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 10 SA 712-0805 
(I gallon) San Marcos. 062796 (compostted) 

CA 

tins 



YesemIte 1 Drinking Los Angeles/ Highland iloot Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 1.3 10 SA 7120806 Level of HPC 

watefst Water Santa Monica Park. CA (CornposIted) bacteria exceeds 

Zephyrhills 1 

(5gallons) gudelines. 

DistIlled Miami, FL Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 10 304085165 
Water above blanks (comwsited) 1133-1381 

we: TIISSS tests used established FDA- or EPA-approved test mathods. but are not nscesselliy stetlstloelly reprIseMat IVe Of 8lI bOttl6d WatSr of the brand lIsted. See text for further dIscusdo,,. 

a Row wkh hod name indicates level exceeding standard or guideline: asterisk (*;) indicates exceeds enforceable standard; dagger (t) indicates exceeds unenforceable guideline, See text and accompanying 

Technical Report. 

b AS discussed in the text, the California Proposition 65 (“Prop 65”) levels noted in this table are derived from the “No Significant Risk” levels established by the California Department of He&h Services, and 

are based on the CDHS’s rules’ assumption that people drink 2 liters Of water per day (the same assumption used by the U.S. EPA). Thus. for example, the Arsenic Proposition 65 level is 10 micrograms per 

day, so assuming 2 liters of water consumed per day, the Prop. 65 Arsenic level is 5 ppb. 

c There is no enforceable FDA standard for HPC bacteria. We use 600 Cfu/ml as an informal guideline. WC bacteria are not necessarily harmful themselves but are often used as an indicator of overa), 

sanitation during bottling. The European Union (EU) has adopted an enforceable bottled water standard Of 1OC colonies per 100 ml (at 22%) at bottling. EPA’s tap water rules provide that water containing 

over 500 cfu/mi is treated as a coliformpositive sample absent PrOOf Of adequate disinfectant residual. The international 6ottled Water Association recommends plants meet a level of ~30 cfu/ml at bottling, 

and <2@3 &/ml in 90% of samples tested 5 days after bottling. Massachusetts and New Yolk have an informal bottled water guideline (unenforceable) of 500 cfu/ml. Dt.her states (such as RI) alSo have 

informal guidelines. 

d Federal tap water and bottled water standards for arsenic. Originally set in 1942 and not revised Since, is 50 ppb. Congress has required updated standard by 2001. International (WHO/FU) standard is 

10 ppb (see text). 

e TTHMS are “total trihalomethanes.” potentially CanCercaUSing chemicals created when Organic matter reacts with chlorine. Recent studies also indicate TTHMs may also be linked to birth defects and 

spontaneous abortions. While California and InternatiOnal Bottled Water ASSoCiahon (industry trade aSSoCiabin) standard iS 10 ppb, new Federal tap water standard is 80 ppb, and FDA bottled water 

standard is 100 ppb (see text). 

f BDCM is bromodichloromethane. a type of tnhalomethane (see above). 

e D6CM is dibromochloromenthane, a type of trihalomethane (see above). 





APPENDIX B 

DOCUMENTED 
WATERBORNE DISEASE 
FROMBOTTLEDWATER 

T he bottled water industry (through IBWA) flatly denies that bottled water has 

ever caused a disease outbreak-going so far as to assert that the Centers for 

Disease Control and Prevention (CDC) has found that there has never been an 

outbreak of waterborne disease from bottled water.’ However, such outbreaks from 

contaminated bottled water have indeed occurred and are well documented by CDC 

and others in the scientific literature. 

For example, in a published 1996 study of waterborne disease in the United 

States, the CDC reported a 1994 outbreak of cholera associated with bottled water 

that occurred in Saipan, U.S. territory in the Marianas Islands in the Pacific2 FDA 

bottled water standards apply to this U.S. territory to the same extent that they 

would in any U.S. state.3 While there was not a full epidemiological study of all 

those who drank the water, CDC reported that at least 11 were known to have 

become ill, and 4 were hospitalized with serious cases of cholera.4 The brand of 

water involved was not named.5 According to an unpublished Waterborne Disease 

Outbreak report on this outbreak filed with CDC by local public-health officials, 

approximately one third of the island residents drink water from the company 

involved, and “thousands” of people may have been exposed.6 The total number of 

people who became ill is unknown. 

The bottled water plants producing the water involved in this outbreak 

reportedly obtain their water from municipal water (some of the wells used tested 

positive for fecal coliform bacteria), but they supposedly then treat the water with 

state-of-the-art treatment using reverse osmosis7 While the bottles used were 

supposed to have been cleaned by machine or manually with hot water and a 

chlorine solution, the bottling plants had, according to CDC, “occasionally been cited 

for the cursory handling of returned bottles (e.g., for only rinsing them with treated 

water.“)* The CDC reported that during the outbreak, bottled water tested positive 

for fecal coliform, but the actual source of the bacterial contamination in the bottled 

water was not determined.9 

Another well-documented cholera outbreak, which occurred in Portugal, was due 

to the use of bottled water from a contaminated source.l” The outbreak occurred in 

the mid-1970s, but demonstrates the continuing potential for contaminated bottled 
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water to spread waterborne disease. According to a study of the affected population, 

there were 2,467 bacteriologically confirmed hospitalized cases of cholera, of whom 

48 died.” While apparently bottled water was not the only cause of the outbreak, at 

least 82 patients had a history of drinking bottled water from the contaminated 

source. I2 In addition, 36 cholera victims had visited the spa that was fed with the 

same source as used for bottled water .13 It was believed that the limestone aquifer 

was contaminated by broken sewers from a nearby village.14 

Historically, other cases of illness from bottled water have been documented in 

the scientific literature. For example, there are published reports showing that 

bottled water was the causative agent not only in the outbreaks of cholera just noted, 

but also illnesses from typhoidI and “traveler’s disease.“16 
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FDA codes; carbonated. comply with definition of 
Alaska does flavored waters Class A “glacier 
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waters) agree with No shutdowns 
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FDA; Water 

Yes; Renewed Parasites, No comment IBWA Code 
annually; Water cryptosporldium Smter 

analysis analysis must standards & 
required to be subm’fied warning labels 
renew annual each year for many 
license; contaminants. 
Licenses for 

plants and 
source are 
site-specific: 
Any changes 
must be sub 
mined and 
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state 
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Summary: State Bottled Water Programs (contlnued) 
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drinking water; 
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meet EPA 
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tory xbon 
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enforcement 

actions taken; 
No shutdowns 
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NO 
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Source 
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meet state 
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EPA drinking 
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source water 
(includes well 

and spring 

State Pennlt Contamlnant State Recom- Notes 
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Threat? Changes 
Needed? 
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concerns were 
addressed 

w/passage of 
latest FDA 
labeling regs; 
Before that, 
misbranding on 
labels was a 
concern 

construction) 

Coaaectkut $50400 No = FDA +IBWA CT licenses & Separate state Must request Same as No response No response No response VOCs from None 
Code; State 
code based on 
Fed. Standards 

(21 CFR 129, 
103) and EPA 

regs all 
manufacturers 

of non- 
alcoholic 
beverages sold 
m state 

regs specific abows 
information 
and companies 
using freedom 
of infcfmation 
law 

Dekware None No Delaware does NO No No; Any via NO No state No No comment Pending the No bothers in 
not have a rations would requirements Start up of in- DE 
state program be recorded in state bothers, 
for bottled home state the state 
water would need 

to develop & 
implement a 

state BWP 

Dlstrktol None No =rnA NO No No No NO DC reqs No Chemrcals. Proper labeling 

No active reg- 
ulatory over- 
sight or permit 

program: No 

separate state 
code 

underground 
fuel tanks 

bottlers to 

send copy of 

most recent 
mspections of 

water source 

In DC: Agency 
is new, but will 
eventually 
adopt FDA 
inspection 

bacteria. waste so that labels- 
contaminants are accurate, 

not misleading: 
Bottled water 

used for 

babies 5 other 
atfisk groups 

should be 
clearly labeled 

policies 

IwIde ZFTE Food Lab. cot =rnA Intrastate NO No Listed in No =rnA; Inspec- Yes: Renw- No comment None IBWA Code 
lects random 
samples from 
food shelves 

sales records at 
Dept. of Agrlc.: 
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tlons and ana able annually 
lytical results 

conducted in 
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<VSFE Yes; Hawaii 

samples 
bottled water 

product on 
regular basis: 

Test for 
bacteria & 
chemicals 

=FDA: Used to NO 
have stricter 
laws than FDA 
(IEWA Code) 

Yes (not 
specified) 

Not in past Info available No Source must Yes: Renewable Microbiological No comment ~10 bothers in 
4 yrs; Recalls through FOI be approved. every 2 yrs; contamination at this time state 
in past b/c of request then license/ Sample end- in source 

too much psrmn issued product every 
coliform 6 months: 
bacteria & Plant inspw 
‘filth” tkms every 

1-2 yrs 

Idaho None No =but cover Idaho regu- Intrastate NO No; Only regu- No Must apply w/ Yes; License No comment None 
intrastate: lates Intrastate labeling law late intrastate 

Must comply bottlers only; prohibits bottled water 

with Idaho FDA handles misbranding sales; Non- 

drinking water all interstate critical viola- 

regulations tions not 

recorded; 
Sanitation vio- 
lations not 
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plan review, renewable 
me-operational annually 
inspections: 
Must qualify 
under HACCP 

plor to getting 
license: Must 
meet labeling 
requirements 

llllnols None; No sep Yes: 2 surveys =FDA. exCept 1 kItreState No Yes; Most Probably avail- No answer No state No state Microbiological State Should 

arate state on water gait must add bottlers enforcement able, but would certification certlflcation adopt licensing 

BWP bottlers in past safety seal regulated actions in form require great pmcess; process; process, pro 

5 yrs.: Report of lettersc deal of Source only Inspections viding more 
available resources to inspected upon of bothers control & 

through FOI get info. request conducted leverage 

request annually 

llldli3~ None No =FDA; State Intrastate NO NO Inspection Yesd Testing =FDA: No state No comment None 
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Summary: State Bottled Water Programs (canthued) 
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Summary: State Bottled Water Programs (continued) 
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FDA7 0-A +I merits? 

NO%? NO (last =FOA Intrastate NO NO Yes, but data 
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made any 
more stringent 
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NWsdr $5000 or VIO NO =rnA Intrastate; All Source. name Yes; Denial of Violation data None Must submit Permit renewed Coliform: Prettv haoov 
FE bonled waters & address of 

produced in bottler must be 

state are on label: If 

covered by making any 

various claims such as 

portions of to low sOdlum 
state code or flourid-s 

content, must 
list levels 

found in 
Product 

permits for 
distribution 

into state 
without 
meeting 

kept I” paper 
RkS for local 

producers only; 
No data on 
out-of-state 

, .I. 
detailed annually; Bacteriolcgicals with our 
chemical & BacterIologIcal regulations 
bacteriological analysis must right now 
analysis on bs submitted 
source: every week if 

chemical violationS 
parameters: 
One lOcal 
bottler had 
high bacteria 

levels found in 

sampling. 
resulting in 
voluntary recall 
of end-product 

NW 
nsmpshlre 

~1 FTE No =FDA. tIBWA Intrastate; Accurate Yes; Enforce- No No 
License other source listing ment letters 

waters, such (no misleading and permn 

as filtered brand names) actions: One 

waters recall and 2 

shutdowns In 

last 4 years 

(no details 
available over 

phone) 

Testing = FDA, 
plant in ‘full” 

SOWA 
operation 

Testing= FDA; Permitting pro No comment More money/ Strong lab-e 
source gram for staff in some requirements 
certified source and states 
through Dept. bottling facility: 
Environmental Must submit 
Services analytical & 

hydrogeological 
reports; Plant 
permits re- 

newed annually 
& analytical 

reports must 
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New 1eme.y 1FTE Yes (annual). 
Spot checks of 

bottled water 
sold and 
produced in 
state; State 
rules require 
periodic 

submission of 

samples for 
review by state 
health dept. 
lab 

=FOA; Some 

parameters 
stricter than 
federal 
standards 
(=EPA drinking 

Water 
standards) 

intrastate: 
Carbonated 
water covered 

under bottled 
water rules: 

Other types of 
waters may be 
classified as 
Lw4erages & 

regulated as 

beverage 
prOduct 

Source must Yes; 2 recalls 
ba Itsted on in lSB5-96;h 
labsl; Twc-year No shutdowns 
expiration date within last 4 
(from time of years: Regu- 
bottling) Istory letters 

sent for van 
0”s violations, 

primarily for 
unsanitary con- 
ditions: NO 
fines M penal- 
ties assessed; 
No actions 
against in 
state bottlers 
for violations 
of safe drink- 
ing water 
standards 

Annual No Testing = FDA 
summary of & EPA drinking 

test results to water stan- 
legislature dards; Must 
mandated by submit ana 
state statute lytlcal results 

of so”rce test- 
ing showing 

compliance 
wlth state 
drinking water 

act standards; 
Spring sources 
must be pro 
tected from 
outside 
soumas of 
contamination 
at discharge 
wint 

license must No partkxlar No comment IBWA Code: 
be renewed contaminants Annual 
annually and have con- enforcement/ 
bothers sistently violation report 
subject to exceeded mandated by 
penodic established state stat”@ 
inspections; standards 
Source and 

endproduct 
subject to 
mandatory 
periodic testing 

at a OEP 
certified water 
testing lab 

New Mexkc No response No =rnA No response No respcmsa Yes No NO =rnA No response Microbiotogicals No comment Byear record 

NeWYOlk l-l%4 FTE No (last survey Stricter (total Intrastate Must list Yes 

I” 1992) sots) regulated source, owner, 

same as certificate 

interstate by number & date 

state; Seltzer water bottled; 

and carbon- Nutritional 
ated waters claims must 
not regulated be consistent 
under bottled with FDA regs: 
water rules Variances must 

be listed on 
lath4 

Violation data No 
kept in paper 
fikS 

Testing= State issues 
Stricter moni~ certification 
toring; Source numbers; 
must be Renewed 

certified & annually; All 

meet Stan sampling & 
dards In other require 
b”ildlng design ments must be 
& water quality resubmitted 
(through upon renewal 
certlfled lab) application 

retention 

MiCrobigicalS Uniform labels, Standards may 
FDA standards be warved; 
= EPA: NY’S IBWA Code 
goal is to 
beccme more 

consistent with 
national 

standards 

NathCercUn~ NC comment No No Yes No No Testing = FDA: No permit No comment None at this Bacterial 
In-state program time contamrnation 
bottlers must incidents 
get Solace reported 
approved (one 
ttme approval); 
State occa 
slonally does 
unannounced 
insoections 
and sampling 

North Dakota <% FTE NO, but state “much less State has No No No No ‘LMle if any Licensing Probably Should = EPA 

=rnA Intrastate; 

(adopted by Seltzer water 

reference into considered a 

state code) twerege & 

regulated 
under different 

part of state 
code 

is considering 
conducting 
survey of 
water vending 
machines if 
time & 

reaour(zs 
allow 

stringent” jurisdiction 
over all water 
bottlers not 
already under 
mAs 
jurisdiction 

testing;” program for 
Bmlers do not facilities; 
have to submit Renewable 
source analy~ annually 
sis; Source 
must be 

“unadunerated” 

nnrates rules; State 
should adopt 
regulatory 
provisions 
when and if 
the demand 
arises; ‘Little 
need” for an 

additional 
state rag” 
latory scheme 



Summary: State Bottled Water Programs (continued) 

SWWy 

QuestIons 
state staff or Bottled 

Budget Water 
Dedkated to Survey? 
Bottled Water 
Program? 

Regs. state Addltlonal Enforcement Vblatbns Illness lasting & State Permlt Contamlnant State Racom- Notes 
bl0re/LsSS Regulates Labeling ActIons Data Reported? Source Plogfam? Poslng Most mended 
Strkt vs. BW Not Require Reported? Reported? Certnkatbn Threat? Changes 
FDA? fWd by merits? Raqulre Needed’) 

FDA? PA +I merits? 

DhlO Approx. 1 FTE yes. water =rnA Intrastate Must list Yes; NO NO Testing = FDA; License 1s Bacteria None IBWA Code 
quality survey regulated source if non- Embargoed 5 Source must renewab!e 
P” 5gat1on same as municipal; Any gallon be inspected yearly and all 
containers of interstate additives must containers with and declared data/test 
bottled water, bs listed hlgh standard acceptable by results must 
but not smaller plate count; No EPA be resubmitted 
(ice also recalls 

Dldehoma 1 FTE 

surveyed) 

NO = FDA Yes Yes No response Yes: Inspection No = FDA; Bottler Permit renew- Bacteria Truth in IBWA Code 
reports (not 

provided) 
must send able annually; labeling 
chemkal, Renewal based 
radiological, & upa compll- 
bacteriological ante with 
analysis & regulations 
have con- 

taminant levels 
within 

acceptable 
parameters 

l/l0 FTE NO = FDA: state State regulates No Yes. Action Yes (Summary ‘No listings = FDA plus Bottlers None; Water in Support FDA 
does more 
inspections 
than FDA 

all water and 

bewrage 
bottlers 

against bottler report of 
claiming violations for 
source water period 
was spring l/1/94- 
water when It 12/31/97) 
was not 

available” must meet 
state drinking 
water require- 
ments for 
location. 
design, cow 
struction and 

water quality 

licensed as comphance change 
food pre with standards 
cessors; does not pose 
Reciprocity any great risk 
to bottlers to to~consumers 
out-of-state & our program 
bottlers; is adequate to 
Licenses assure 
renewed compliance 
annually 

NO”S Occasional Stricter Intrastate; 
bowed water Waters with 

quality surveys additives & 

in 1992; Some bottled water 

VOC contami- under 41 

natio” found gallon regu- 

lated by Dept. 
of Agricutture 

Must list 
source: If 

source is 
taken from 
‘finished water 

source,” i.e.. a 
public water 
system, must 
list name 

Yes (5 permits 
revoked, 6 

recalls); Mostly 
informal 
notices to 

bottlers of 
violations, 
w/set pariod 
time to correct 
violatlo”s: No 
recalls In 

4 years 

Yes NO Essentially = 
FDA; Must 

submit source 
sampling that 
meets all Maxi- 
mum Contami- 
nant Levels: 

Once 

approved. 
source need 
not be mom- 

tored; Rnished 
product must 
be tested 
weekly for 
coliforms 

Yes Microblals. Reciprocity IBWA Code 
especially among states 
cryptospxidium as to acceptmg 
& giardia analytical 

results & 

soma sort Of 
Standardization 

among the 
different 
States’ labs 



Rhode Island KFFE OccasIonally RI = FDA; some 
takes random sectIons of 

samples of state ctie 
end-product off more stringent, 
retail shelves e.g.. RI 

& conducts requires dedi- 
microbloioglcal cated line for 

anabses bottling water 

SouthCmollna 4 FTE NO 

State regulates 
all bottled 

water, includ- 
ing carbon- 
ated; If “atural 

juices added, 
regulated as 

sot? drink 
under different 
part of state 

code 

Source must 

be listed 

unless run 
through a 
delonizer 
(reverse 
osmosis); 

Municipal 

waters without 
deionizaton 

prmess must 
list source 

1 recall of 
baby water b/c 

of mold con- 
tamination; 
Informal 

actions for 
other inci- 

dents, in- 
cludlng 
chlorine 
contamlnatlon’ 

Must request 
from database 

and paper files 

NO = FDA & EPA; 

Outafstate 

must send 
analytical 
report and 
approval letter 
from appropri~ 

ate state 

agency; In- 
state must 
submit ana- 
lytical report 
engineering 

drawing with 

IbcatlO” of 
spring source 
& everything 
within 1700 
radius 

More stringent State regulates 

b/c state and permits 
follows EPA construction of 
standards for bottling & 
drlnklng water treatment 

facilities & 
manna source 
& enctprcdwt 

No comment Yes; Enforce- 

ment actions 
taken over 
past 4 years 
mostly related 
to non- 
permitted 

construction 
actlvitles & 
unapproved 
water bonllne. 

‘NO major 

violations:” All 
SC bottlers 
kept on water 
system 
inventory & 
assigned a 

water system 
number 

NO Bottler must 

submit plans & 
specifications 
for their design 
&construction 
for review 
under state 
code: Source 

must bs tested 
for water 

quality 

Yes: Bottler Microbiologicals More stringent 
must submit than FDA 

end-product & labeling reqts, 
source e.g., specific 
samples with location & 
annual renewal name of water 
application source; Shift 

focus away 

from health 
claims to more 

accurate 
labeling 

Yes; State Giardia & Adopt model FDA doss 
issues permit cryutospwidium code; Need monitoring & 
to operate; (in terms of consistent inspection 
Currently, one-time standards for 
permits need exposure all states 
not be health risk) 
renewed: 
Regulatory 

changes will 
most likely 

impose a 
periodic 
renewal 
requirement in 
“Par fil+llrP 

South Dakota 4 FTE Stats conducts Less stringent Only one IntrO 

yearly bottled than FDA state bottler, 

water survey subject to 
state regule 
tlons only 
which are less 
stnngent than 
FDA 

E 

Ten-e NO respaw No =rnA No resinme 

NO NO Yes; Computer- No 
lzed data base 
of violations 

All sources in NO 

SD currently 
public water 
sources & are 
approved upon 
verlficatlon as 
munlclpal 
source afier 
inswtion(mun 
icipal sources 
must meet 
safe drinking 
water requlre- 

ments): No 
natural spring 
sources in SD 

No response Not provided Not provided Not provided Not provided NO response 

Since all Recommend 
sources are that SD bring 
municipal & state regs up 
must meet to FDA 
safe drinking reqwrements 
water require- 
ments anyway, 
there is no 

great risk to 
bottled water 
consumers 

No answer No answer 



Summary: State Bottled Water Programs (continued) 

SWWY 
QU&lOflS 

State SteR or 
Budget 
Dedicated to 
Bottled Water 
Program? 

cl FrE (3M) 
hundred 
bOttk,S) 

Bottled 
Water 
Survey7 

Yes; State in- 
spects each 
firm lndlvidually 
& Inspacts at 

least annually: 
Prime busi- 
nesses send 
out their own 
quality control 

people to make 
sure finished 
product meets 
quality 

Rega More/Less 
swct vs. 
FDA? 

More stringent: 
More frequent 
InspectIon 
program: 
Requires 
source Isbaling 
& certification 
Of operators 
under Bottled 
Water Certifi- 

cation Program 

State Addltlonai 
Regulates Labeling 
BW Not Require- 
W’d b ments? 
FDA? WA +I 

All beverages Some must 
manufactured, be labeled; 
packaged and Chemicals or 
labeled in bacteria that 
state are exceed Maxi- 
regulated as mum Contemk 
food; Water nant Levels 
vending must be listed 
machines (must state on 

regulated label “contains 

excessive 
bacteria”) 

Enforcement Vblatbns 
Actloru Data 
Reported7 Reported? 

Illness 
Reported? 

Testlrlg a 

Source 
Certlncetbn 
Roqulra 
merits? 

State Permit Contaminant 
Program? Posing Most 

Threat? 

State Recom- Notes 
mended 
Changes 
Needed? 

Yes; Bottler 
fined approxi- 
mately $1250 
for operating 

without certifb 
cation: Recall 
in Dallas l-2 

years ago b/c 
Of gross 

misbranding 

Yes (not No 
provided); 
State keeps 
copies of 
warning 

letters, but no 
summary 

reports 
available 

Testing = FDA: 
Source must 
meet non- 

community 
public water 
system 
standards & 
State issues 
‘Source 
Certification” 

letter (one- 
time) 

State licenses Bacterial 
bonled water contamination 
plants & 
vending 

machines: 
Renewed 
annually; Water 
quality analysis 
must be 

resubmit&! 
annually to EPA 
certified lab 

unless citv 

More FDA 
oversight 
where states 

IBWA Code; 
Bottled Water 
Certification 

have inade- Program 
quate pro- 
grams; Re- 

institute certfi- 
cation program 

sta&rds SO”CcB 

llteh <1 FE No =FDA Intrastate NO Informal hear- No No Testing = FDA; No; State does Pesticides, Current 
bottled waters 
regulated 
same as 
Interstate 

mg held b/c 

company not 
permitted: 
Bonier now 
bottling water 
from another 
source: No 
recalls. shut- 
downs, or 
other legal 
action 

Water quality not currently fertilizers regulations on 
analysis of approve both state & 
source must source. but federal level 
be submitted; envlronmental adequate 
Bottling facility inspections 
mspected required before 
before company 
approval starts 

operations 

Dept. has More stringent Intrastate Source, town & Yes; Approx. 4 Yes; Computer No Bonier must Permit must 
requested than FDA: sales of state of 

Microbiological More frequent 
years ago, data base of apply for par- be renewed & vocs inspections of 

random State has bottled water bottler, & bottler was violatiofx mit & submit every 5 years: faciltties. ran- 
sampling, but stricter labe- regulated finished fined for using hydrogeologlcal Bottlers must 

has not ing require same as product levels unapproved 
dom testing of 

info on source. resubmit water end product & 
occurred merits, interstate; No of chemical source schematic quality analysis active particl- 

chemical regulation of contaminants diagram of &copy of most 
contaminant seltzer, carbon- of arsenic, 

pation & sup 
treatment recent license 

levels, & name ated, or fIa- lead, sodium, 
port by FDA; 

facility & & inspection FDA’s detini- 
of bottler wed waters & nitrates engineering program tion of ‘spring 

facility; Copy of water” needs 
labels, chem- to be less 
ical results for ambiguous 
source & 
finished 

product, recall 
plan, list of 

foreign Country 
requirements. 



vlrglnls 
-. .-___ 

1 L’lE State samples = FDA Intrastate; No State enfwce- Information Will provide for State does not State does not Microbiological Adopt state 

regularly for Seltzer & ment actions kept in data fee issue certifice have a permit- contaminants licensing or 

bmtled water carbonated have included bese; Will tion. but ting program: permitting 

quality, but no waters enforcement provide for fee source needs State is not program which 

survey in past regulated letters, a to be tested & empowered to would enable 

5 years same as other formal hearing, meet Stan permit of state to 

bottled waters and court dards with license address food 
action which respect to safety Issues 
resulted microbiological in a more 
temporary quality. timely manner 
shutdown; Will physical 
provide for turbidity, and 
$235.80 chemical 

quality & 
radiological 

quality; plant 
inspections 
every 4 

washlegton 45 FTE; 
$20,000 

Not sure We adopt fed- Yes 

era1 regula- 
tions verbatim; 
State inspects 

bottled water 
operations on 
much more 
frequent bass 
than FDA 

No (same as Yes; Warning 

21 CFR 129) letters & 
notiCes of 
corrections 
issued approx- 

imately to 
S-10 bottlers; 

License sus- 
pension/civil 
penaity issued 
against one 
bottler; Civil 

penalty action 
issued against 

No 

NO No Bottler must Llcensmg re- 11) No 
go through newed annw Bacterlologlcal suggestions 

source ally: Water due to post- 
approval quality analysis process con- 
process with required per taminatlon; 

Dept. Of CFR schedule, (2) Primary 
Health, but not in inorganics: (3) 
Drvismn of order to renew VOCs 
Drinking Water, license 
Including site 
inspection & 
chemical, 
bacterial, and 

ohvsical 
I  

one bottler analysis 

Yes; Mainly for Yes; Informs Yesi WV doss not Permitting WV has never State regulb Annual 
technical Peru bon stored In have separate program for really had a tions need lnsoechons 

hard files and 
wouM require 
substantial 

resources to 
compile 

perm’kting 
program for 

source; Chem- 
ical tests fol- 
lowed by on 

site physlcal 

inspection of 

plant; Source 

must be pro 
tected from 
outside con- 
tamlnation at 
point of dis- 
charge and 
draw area 

facilities; 

Renewed 
annually; 
Bonlers must 
submit chem- 

ical analysis 
for both soume 

& end-product 

and have 
satisfactory 
physical 
inspection to 
renew 

problem with updating to 
either In-state meet stan- 
or out-of-state dards of most 
contaminabon recent CFR 

regulations; 
Currently, WV 

is following 

most recent 
CFR regs by 
mterpretation 
only 

west Vlrglda 

months 

W FTE No; State 

relies on 

= FDA; More 

stringent 

Intrastate; 

Flavored g 

bottlers to do reporting 

required requirements; 

sampling in Bonlers must 

accordance test weekly for 
with CFR reqts bacteriologlcal 

contaminants 

& submit their 

reports to 

state agency 
by 10th of 
each month 

seltzer waters 
currently 

regulated 
under soft 
drink 

regulatlonss 

mlt violations, 
not for quality 
violations; 

Formal notices 
based upon 

consumer 
complaints of 

mold growth; 

No recalls 



Summary: State Bottled Water Programs (continued) 

state staff or Bottled Rags. State Addltbnal Enforcement Vblatbns illness Testing & State Pedt Contaminant State R~OIW Notes 
SUdg.3t Water *ore/Less Regulates bbellng Actbns Data Reported? source Program? Posing most mended 
Dedbated to Survey? strbt vs. EW Not Require- Reported? Resorted? Certlflcatbn Threat7 
Eottbd Water FDA’? Reg’d by meats? 

Changes 
Requlr, Needed? 

Program? FDA? (f-A +I ments? 

4 m Yes; state = FDA; Intrastate. NO State has had No (stored in No answer BOWS must Permits Leaa 
statute Exceeds in seltzer, 

Regulatory 
some regula- paper files) contact DNA renewed scheme of 

requires some areas, carbonated, all tory dealings & have annually: state IS more 
publication of e.g., some bottled water which have inspectors Bottlers must 
annual bottled state bottled establishments 

than adequate 
been handled approve 6 maintain t0 Protect both 

water quality water plant regulated by working with verify source & analysis consumers & 

analysis report facility regu- under ATCP bottlers with- construction; criteria & 

lations much (Agriculture. out further 
bottling 

Source must testing facilities 
more stringent Trade & legal actions: be analyzed for schedule to 

than FDA Consumer State reports contaminants renew license 
requirements Protection) few problems 

with bottled 
water facilities; 
1 problem with 

preconsumer 

lead contami- 
natronk 

- 

<1 FE No; State goes = FDA; State 

by what bottles code is 
must sample modeled after 

par CFR IEIWA code; 

requirements Separate state 
code adopted 
in Sept. 1966 
6 refers to 
CFR often 

State regulates 
everything 

manufactured 
instate; Out-of- 

state 

pmessors 
must apply for 
distribution 
permit; Con- 
tractual agree 
ment with FDA 

to do federal 
inspections 

Specific source No: One iM- 

must LE listed; dent of mrs- 
Municipal branding in 
water must be which source 
labeled as labeled as 
‘drinking ‘spring’ when 
water’ really tap; 

Bottlers 
response was 
to find a spring 
as source 

Yes; Violation 

data stored on 
computer data 
base 

No Bottler must State issues Crypt0 
submit proof of Food Handlers sporidium & 
approved License; giardia 
source from Renewed (problems In 
previous annually; municipal 
testing; State Source sources) 
Inspects IR sampling not 
state sources required to 
& processing renew license; - 
plants upon Out&state 
Initial processors 
application must submit 

proof of 
approval by 

state authority, 
copy of labels. 
& last 
inspection 
results 

Rules should 

be put in 

layman’s 

language to 
increase 

wluntary 
compliance 

IBWA Code 

a Information based on NRDC Survey conducted (ate 199&ar(y 1996, updated with infOrI’tE$iOn publicly available front hlternational Bottled Water Association, 1998, regarding states which have adopted 

IBWA’s model code, and, most recently updated with information gathered as a result of a state-by-state telephone and fax survey conducted April-May, 1998 

b While a U/27/95 letter to NRDC from California Department of Heaith services indicated ‘no reports or listings [of illnesses Or poisonings] are aVai(.&le at this time,” the state attached a summary of 

numerous citizen complaints about adulterated or contaminated water, in which injuries to consumers were reported. Moreover, a 1985 California Assembly Office of Research found numerOuS comp(a(nts by 

bottled water consumers who alleged illnesses. Bottled Water & Vended Water: Are Consumers Getting Their Money’s Worth? (1995). 

c One incident in which firm bottled water from mUniCipa( source without boiling during boiled Water Order; Resulted in voluntary recall of water product involved; No injuries reported fmm this incident. 

d Indiana State Department of Health reported 3 illness incidents: (1) l/25/95 “suspect pseudomonas,” illness reported. from Anita Springs water; (2) Kroger Springdale water, lD/27/g4 -offtaste,not 

confirmed.” Illness reported: Hinkley & Schmidt, 12/2/93, “foreign material/not confirmed,” ilkTeSS reported. These statements were not independently verified by NRM: and should be viewed as 

unconfirmed. 

e Generic descriptions of enfOrCemerTt actions taken by the State of Maryland over the past four years include: Detention orders, in which the state retained water boblad under que~ion&le conditions (2-3 

times in last four years): Denial of applications due to lack Of Or incomplata information; Detained water for f6ilUre to renew annual license (approximately 10 occurrence6 in last fOUr wars); Maryland has not 

enforced any shutdowns, brought court action, or made any recalls in the past four years, 



‘ Annual survey must Include standard plate count, coliform, pseudomonas, yeast. mold, chemical, & radiological analysis. 

g If source is municipal, no certification or testing is required because municipal water already subject to regulatory requirements 

h Recalls were based upon consumer complaints for alleged presence of mold and involved outof-state companies. The two companies reportedly involved were T&on Water Company, Burlington, NC, and 

Aquapenn Spring Water Company, State College. PA. No injuries were reported as a result of either one of these incidents. 

1 Poland Springs conducted voluntary recall after unacceptable levels of chlorine ContaminatiOn found in end-product. At that time, Poland Springs did their own recall. Rhode Island offrcrals found out about the 

chlorine and contamination only after the fact from state of Massachusetts. Poland Springs did not notify Rhode Island. No further action was taken by Rhode Island. 

j Illness of two individuals likely caused by ‘contamination after purchase through absorption through plastic.” 

k State detected lead in end-product bottled water while still at bottling facility (lead exceeded Preventive Action Limits (PAL), but not enforcement standards. The result was that the bottler voluntarily replaced 

defectiie equipment and corrected the problem. There were no injuries or illnesses reported. 



f Annual survey must include standard plate count, coliform, pseudomonas, yeast, mold, chemical, & radiological analysis. 

g If source is municipal, no certification or testing is required because municrpal water already subject to regulatory requirements. 

h Recalls were based upon consumer complaints for alleged presence of mold and involved Outof-state companies. The two companies reportedly involved were Trlton Water Company, Burlin@on, NC, and 

Aquapenn Spring Water Company, State College, PA. No injuries were reported as a result of either one of these incidents. 

i Poland Springs conducted voluntary recall after unacceptable levels of chlonne COntaminatiOn found in end-product. At that time, Poland Springs did their own recall. Rhode island officials found orrt about the 

chlorine and contamination only after the fact from state of Massachusetts. Poland Springs did not notify Rhode Island. No further action was taken by Rhode Island. 

j Illness of two individuals likely caused by “contamination after purchase through absorption through plastic.” 

k State detected lead in end-product bottled water while still at bottling facility (lead exceeded Preventive Action Limits (PAL), but not enforcement standards. The result was that the bother voluntarily rep)ac~ 

defective equipment and corrected the problem. There were no injuries or illnesses reported. 
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CHAPTER 1 Technical Report 

NRDC TESTING 
METHODOLOGY 

N RDC began to test bottled water quality during the summer of 1997. As noted 

in the body of the general report, we conducted a four-pronged testing 

program, using three of the nation’s most respected laboratories: two major 

independent commercial labs and one academic laboratory. The labs analyzed water 

sold in the five states with the highest bottled water consumption in 1994 (California, 

Florida, Illinois, New York, and Texas), and also tested water sold in the District of 

Columbia.’ We sampled the most waters from California, whose residents are by far 

the greatest consumers of bottled water in the nation; more bottled water is 

consumed in California than in the next five largest-consuming states combined (see 

Figure 3 on page 26 of the main report). California generally has the most stringent 

standards and warning levels applicable to bottled water in the nation. 

All of the labs we contracted used standard EPA analytical methods for water. We 

conducted “snapshot” testing; that is, we purchased several bottles of a single type 

of water, at a single location, and had those bottles tested. If we found a problem, we 

generally repurchased and then retested the water to confirm the earlier results.2 We 

tested major brands that held a significant percentage of the national or regional 

market share (for those brands for which market-share information was available). In 

addition, we sought to purchase a variety of other brands and types of water, 

including the major bottled water products offered by certain leading supermarket 

chains in the areas where the water was purchased. 

In their initial testing, the labs used their standard contaminant test packages in 

order to control testing costs. In general, as noted in greater detail as follows, this meant 

that the labs tested for many of the most commonly found regulated contaminants, 

plus certain other contaminants they could readily detect and quantify using the 

standard EPA methods and the analytical equipment they routinely use. All labs tested 

for organic chemicals using two methods-one for volatile organic chemicals (VOCs: 

i.e., chemicals that contain hydrogen and carbon and readily evaporate, most of which 

are man-made, or synthetic) and another for semivolatile synthetic organic chemicals 

(semivolatile SOCs: i.e., man-made chemicals that contain hydrogen and carbon and 

do not evaporate as easily as VOCs). As noted in the main report, as a technical matter 

all of the VOCs for which we tested also are SOCs; NRDC, FDA, and EPA all some- 

what artificially distinguish between VOCs and SOCs because the EPA-approved 

analytical methods for VOCs are different from those for semi-volatile SOCs. 

TR-1 



Some labs were able to detect more contaminants than others using their standard 

test packages because of the methods and equipment they used, though all labs 

tested for a core set of more than 30 regulated contaminants, and all used standard 

EPA-approved methods. With respect to inorganic contaminants, all labs tested for 

nitrate, lead, and arsenic, which are fairly common in tap water. In addition, we 

asked the labs conducting more detailed follow-up testing to test for several 

additional inorganics including fluoride and several heavy metals sometimes found 

in tap water, as discussed in greater detail as follows. When we retested products 

because of an earlier finding of a cqntaminant at a level of potential concern, we 

generally tested only for the contaminant or contaminants found earlier.* NRDC 

contracted with Environmental Data Quality, Inc., an independent data verification 

firm, to confirm the accuracy of our positive test results. 

PREUMINARY SCREENING OF CONTAMINANTS IN CALIFORNIA BOTTLED WATER 

In the summer and autumn of 1997, NRDC conducted a preliminary screening 

of 37 California bottled waters by an independent academic laboratory in North 

Carolina (the Environmental Quality Institute (EQI), at the University of North 

Carolina, Asheville). The water was purchased in the San Francisco and Los Angeles 

areas, and shipped via express delivery to the laboratory. The purpose of the 

screening was to determine whether more extensive testing was warranted. Three 

bottles of each type of water were purchased; one bottle was used for chemical 

analyses, another for microbiological analyses. The results from these tests by EQI 

are denoted as “EQI-[number]” in the penultimate column of Appendix A to the 

main report (labeled “Lab Rep. #“), which presents the detailed results from all of 

NRDC’s testing. 

EQI tested for approximately 60 volatile organic chemicals, or VOCs. In addition, 

this lab tested for five trace metals (arsenic, cadmium, copper, lead, and nickel), 

nitrate, an array of semivolatile synthetic organic chemicals, or SQCs, and bacteria 

(see Technical Appendix 1) for details on analytes and detection limits). Many of 

these VOC and semivolatile SOC contaminants are not regulated by EPA or FDA but 

are picked up in the standard test methods the lab used. In all, EQI tested for about 

41 regulated contaminants-about half of the 83 contaminants regulated by FDA or 

EPA in tap or bottled water, because the costs of analyzing for all, involving more 

extensive testing, would have been prohibitive for this project. See Table TR-1 for 

those contaminants tested. 

The VOC analyses were done by EQI using gas chromatography/mass spectrometry 

(GC/MS), using EPA Method 524.2 with a detection limit of 2.0 parts per billion (ppb). 

l The possible implications of the approach we used to retest once we identified bottled waters that contained a par- 
ticular contaminant should be noted. Statistically, when one randomly samples for a particular phenomenon (such as 
bottled water contamination) and then retests those items that had positive samples, if one assumes all samples have 
the same probability of contamination on a particular day, the repeat samples would be expected to have a contami- 
nation level below the average of the first contaminated samples. This is a statistical phenomenon known as the 
regression to the mean. It may explain why often we found morr contamination in some bottled waters in the first 
test than we did in the retests-although certainly this was not always the case (see Appendix A to the main report). 



EQI analyzed trace metals using graphite-furnace atomic-absorption spectrophotometty 

(with the following detection limits: arsenic, 2 ppb; cadmium, 0.1 ppb; copper, 

1 ppb; lead, 0.7 ppb; nickel, 1 ppb). Nitrate was tested using a spectrophotometer 

using EPA’s cadmium reduction method with a quantification limit of 0.1 parts 

per million (ppm). Semivolatile synthetic organic chemicals (SOCs) were evaluated 

using EPA Method 525.2 with sample extractions performed by EQI and analyses 

by GC/MS performed by Tritest, a state-certified lab. Bacterial analysis was 

completed with initial screening using EPA’s method for heterotrophic-plate-count 

(HPC) analysis; samples with one or greater HPC counts Were then evaluated 

for total and fecal coliform bacteria, using EPA’s membrane-filtration method. 

All microbial analyses were conducted by PACE, a state-certified microbiological 

labora tory. 

SURVEY OF A BROADER ARRAY OF CALIFORNIA BOTTLED WATERS 

In a more detailed survey conducted in late 1997 and early 1998, NRDC contracted 

with Sequoia Analytical, a California-certified independent commercial lab, to 

analyze 10 bottles each of 73 types of water (including most of those waters tested 

by EQI). The water was purchased in the San Francisco Bay area, the Los Angeles 

metropolitan area, and the San Diego metropolitan area. The lab tested 10 bottles of 

each water, using the FDA standard protocol for chemical sampling (i.e., the lab took 

an aliquot of water from each of 10 bottles, composited the samples, and then did 

the chemical analyses on the composite sample using EPA analytical methods). 

Bacterial analysis was done on cornposited samples as well. The water was shipped 

or hand delivered to the laboratory following chain-of-custody procedures. The 

results from these tests by Sequoia Analytical are denoted as “SA-[number]” in the 

penultimate column of Appendix A to the main report (labeled “Lab Rep. #“), which 

presents the detailed results from all of NRDC’s testing. 

The lab analyzed for more than 100 analytes, including VOCs, semivolatile SO&, 

certain inorganics, and bacteria (see Technical Appendix 2) for details on analytes 

and detection limits). Many of these VOC and semivolatile SOC contaminants are not 

regulated by EPA or FDA but are picked up in the standard test methods the lab 

used. In all, we tested for 32 regulated contaminants-fewer than half of the 83 

contaminants regulated by FDA or EPA in tap or bottled water, because the costs of 

analysis for all contaminants regulated would have been prohibitive.* 

The lab tested for 56 VOCs using EPA Method 502.2 (with detection limits of 

1 ppb or less). It tested for four semivolatile SOCs (including di(2-ethylhexyl)- 

phthalate (DEEP) and di(2-ethylhexyl)adipate (DEHA), with detection limits of 

3 ppb and 5 ppb, respectively,) using EPA Method 525. In addition, the lab tested for 

arsenic (EPA Method 206.2 detection limit 2 ppb), lead (EPA Method 239.2,2 ppb 

l The standard analytical methods used by the lab picked up many qulated and unregulated contaminants 
simultaneously, however, these methods do not detect c&aim regulated contaminants, so additional, often 
expensive methods would have been necessary and were not used. 
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TABLE TR-1 
Contaminants Tested In NRDC Survey and Regulated In Drlnklng Water 

EPA Regulated Envlronmental Quality 
Contaminant Labs (California Tests) 

Sequola Analytical 
(Califomla Tests) 

National Testing 

Acrylamide 

Adipate, (di(2ethylhexyl)) 

Alachlor 

No 

Yes 

Yes 

No 

Yes 

No 

No 

Yes 

Yes 

Antimony 

Arsenic 

Asbestos (>lO(m) 

Atrazine 

Barium 

Benzene 

Beryllium 

Cadmium 

Carbofuran 

Carbon Tetrachloride 

Chlordane 

Chlorobenzene 

Chromium (total) 

Copper 

Cyanide 

Dalapon 

2,4-D 

Yes 

No 

Yes 

No 

Yes 

No 

No 

No 

Yes 

Yes 

Yes 

No 

Yes 

No 

No 

No 

Yes 

No 

No 

No 

Yes 

No 

No 

No 

Yes 

No 

Yes 

No 

No 

No 

No 

No 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 
-_ 

No 

No 

No 

No 

No 

No 

Yes 

No 

Yes 

No 

No 

No 

No 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

Dibromochloro-propane 

o-Dichlorobenzene 

pDichlorobenzene 

1,2 -Dichloroethane 

l,l-Dichloroethylene 

cis-1.2-Dichloroethylene 

Trans-1,2-Dichloroethylene 

Dichloromethane 

1,2-Dichloropropane 

Dinoseb 

Dioxin 

Diquat 

Endothall 

Endrin 

Epichlorohydrin 

Ethylbenzene 

Ethylene Dibromide 

Fluoride 

Glyphosate 

Heptachlor 

Heptachlor Epoxide 

Hexachloro-benzene 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

No 

No 

No 

Yes 

No 

No 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

No 

Yes 

No 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 
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TABLE TR-1 (continued) 
Contaminants Tested In NRDC Survey and Regulated In Drinking Water 

EPA Regulated 
Contaminant 

Hexachlorocyclo- 
pentadiene 

Envlronmental Quality Sequoia Analytlcal 
Labs (California Tests) (California Tests) 

Yes No 

National Testing 

Yes 

Lead Yes Yes Yes 

Lindane Yes No Yes 

Mercury No Yes Yes 

Methoxychlor Yes No Yes 

Nitrate Yes Yes 

Yes 

Yes 

Nitrite No Yes 

Oxamyl No No No 

PAHs (benzo(a)pyrene) No 

No 

No 

Yes 

No 

No 

No 

Yes 

Yes 

Pentachlorophenol Yes 

PCBs Yes 

Phthlate, (di(2ethylhexyl)) Yes 

Picloram No No No 

Selenium 

Simazine 

Styrene 

Tetrachloroethylene 

Thallium 

Toluene 

Toxaphene 

2,4,5TP (Silvex) 

1,2,4-Trichloro-benzene 

l,l,l-Trichloro-ethane 

l,l-2-Trichloroethane 

Trichloroethylene 

Trihalomethanes (Total) 

Vinyl Chloride 

Xylenes (total) 

Bacteria & Mlwohlal 

f. Co/i or Fecal Coliform 
bacteria 

Giardia lamblia 

Legionella 

Standard-Plate-Count 
Bacteria 

Total Coliforms 

Turbidity 

Viruses 

Radhwcthw Sutstancm 

Alpha Emitters 

Beta/Photon Emitters 

Radium (Combined) 

No 

Yes 

Yes 

Yes 

No 

Yes 

No 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

No 

No 

Yes 

Yes 

No 

No 

No 

No 

No 

No 

No 

Yes 

Yes 

No 

Yes 

No 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

Yes 

Yes 

No 

No 

No 

No 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

Yes 

Yes 

No 

No 

No 

No 

No 
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limit), nitrate and nitrites (EPA Method 300.0,0.5 ppm limit), fluoride (EPA Method 

300.0, 0.1 ppm limit), and mercury (EPA Method 245.1,0.2 ppb limit). 

For bacterial testing, the lab tested all waters for heterotrophic plate count (HFC, 

using Standard Method (SM) 907, with reporting limit of 1 &/ml), total coliform 

bacteria (using EPA’s method for membrane filtration, with fecal and E. Coli 

confirmation if necessary), and Pseudomonas aeruginosa bacteria (using SM 914D, 

reporting limit of 2.2/100 milliliters [ml]). Cyptosporidium was not tested for because 

to do so using the current EPA method requires filtration of many gallons of water 

using a special filter, and then analysis of the sample. Although this Cypfosporidium 

test clearly is feasible for a bottler to use prior to bottling, Cyptosporidium testing of 

multiple gallons of each of the 73 brands after bottling was deemed infeasible due to 

the costs and logistics required under the current testing method. 

NATIONAL TESTING OF 25 WATERS FROM FIVE U.S. CITIES OUTSIDE OF 

CALIFORNIA 

In addition, a third state-certified independent commercial lab tested a total of 

25 additional bottled waters purchased in late 1997 and early 1998. For this testing, 

five waters were purchased in each of five major U.S. metropolitan areas (New York 

City, Washington, DC, Miami, Chicago, and Houston). The waters purchased were 

selected based upon available information on market share and also included waters 

sold as house brands by leading local supermarket chains. The lab analyzed 

10 bottles of each water, using FDA standard protocol for chemical sampling (i.e., 

the lab took an aliquot of water from each of 10 bottles, cornposited the samples, 

and then did the chemical analyses on the composite sample using EPA analytical 

detection methods). For bacteria testing, the lab also analyzed each of the 10 indi- 

vidual bottles of each water. The water was shipped or hand delivered to the 

laboratory following chain-of-custody procedures. The results from these tests are 

denoted simply with a lab sample number (containing no letters in front of that 

number) in the penultimate column of Appendix A of the main report (labeled “Lab 

Rep. #“), which presents the detailed results from NRDC’s testing. 

The lab analyzed for over 275 analytes, including VOCs, semivolatile SOCs, 

certain inorganics, and bacteria (see Technical Appendix 3) for details on analytes 

and detection limits). Many of these VOC and semivolatile SOC contaminants are 

not regulated by EPA or FDA but are picked up in the standard test methods the lab 

used. This was our most intensive testing; the third lab tested for far more analytes 

than EQI or Sequoia did. Still, we were able to test for only 57 of the 83 contaminants 

regulated by FDA or EPA in tap or bottled water, because the costs of analyzing for 

all regulated contaminants for such a large number of samples would have been 

prohibitive.* 

’ As was the case with the Sequoia Analytical testing, the standard analytical methods used by the lab picked up 
many regulated and unregulated contaminan ts; however, these methods do not detect some regulated 
contaminants, so additional, often expensive methods would have been necessary and were not used. 
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The lab tested for 82 VOCs using EPA Method 524.2 (with detection limits gener- 

ally of 1 ppb or lower); most of these VOCs are not regulated by EPA or FDA. It also 

analyzed for more than 180 semivolatile SOCs, including many pesticides and 

industrial chemicals not regulated by EPA or FDA, using EPA Method 525.2 (with 

detection limits generally below 1 ppb). In addition, the lab tested for nitrate (EPA 

Method 300.0, detection limit 0.5 ppm). Using EPA Method 200.8. the lab analyzed 

the water for antimony (0.2 ppb), arsenic (0.5 ppb), barium (0.1 ppb), beryllium 

(0.1 ppb), cadmium (0.1 ppb), chromium (0.2 ppb), copper (0.5 ppb), lead (0.1 ppb), 

nickel (0.2 ppb), selenium (2 ppb), thallium (0.1 ppb), and certain unregulated 

inorganic parameters including aluminum (0.2 ppb). 

In its microbial analyses, the lab tested cornposited samples of the water for 

HIT bacteria (using SM 9215B, detection limit 1 colony = forming unit (cfu)/ml) 

and Pseudomonas aeruginosa bacteria (SM 9213E, 1 cfu/lOOml). In addition, the lab 

tested each of the 10 bottles of water for total coliform bacteria (using SM 9222B, 

1 cfu/100ml). 

RETESTING CERTAIN WATERS WHERE THERE WERE PARTICULAR 

CONTAMINATION CONCERNS 

As a result of the initial testing completed at the three laboratories, NRDC deter- 

mined that more than 20 waters should be retested for certain contaminants, because 

the earlier testing had found levels of contaminants of particular concern, and they 

had been tested only once. In these cases we had Sequoia Analytical retest the waters 

we could find, analyzing them using only the tests needed to evaluate the contami- 

nants that had been found at levels of concern in previous testing. 

For this retesting effort, Sequoia Analytical used the same methods with the same 

detection limits as it had used originally, with one exception: a change in the 

coliform-bacteria analysis method. This was necessary because we had determined 

in the earlier testing that when high levels of HPC bacteria were found, the plethora 

of HFC bacteria sometimes interfered with the lab’s ability to find coliform bacteria. 

When this HPC overgrowth problem occurred, in the previous round of testing, it 

rendered invalid the tests for total coliform bacteria completed using the EPA 

multiple-tube fermentation method for coliform bacteria (SM 908A multiple-tube 

fermentation with Most Probable Number [MEN]). Therefore, for this retesting 

round, we asked Sequoia Analytical to use the Colilert@ method, a newer EPA- 

approved method that assertedly can be done even if there are high HPC levels, 

because it reportedly does not suffer from interference from HIT bacteria. 
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CHAPTER 2 Technical Report 

MICROBIAL 
CONTAMINATION OF 
BOTTLED WATER 

M any experts believe that microbial contamination is the most serious threat 

from bottled water. For example, most state officials in our survey of the states 

said that they view bacterial and other microbial contamination as the most signifi- 

cant problem, or among the most significant problems, with bottled water3 This 

report discloses that while most bottled water we tested in the United States met 

state and federal microbiological rules and guidelines, our testing found at least one 

sample of about one fifth of the bottled waters contained bacteria at levels in excess 

of state or industry guidelines. In addition, in a small number of cases based on 

NRDC’s testing and that of other published authors, bottled water has been found to 

contain species that indicate the possible or known presence of pathogenic or toxin- 

generating microorganisms. The percentages of waters NRDC and other investi- 

gators have found to contain various microbial contaminants are discussed in detail 

in this chapter. 

The contamination of some bottled waters gives rise to concern among some 

scientists that bottled water sometimes may be responsible for waterborne disease, 

particularly in people who are especially vulnerable to infection. One kind of bacteria 

sometimes found in bottled water-total coliform bacteria-is a broad class of bacteria 

often used by scientists as potential indicators of fecal contamination. Most coliform 

bacteria may be harmless, but there are dangerous types of coliform bacteria (such as 

certain fecal coliform bacteria or E. coli) that can cause infections with vomiting, 

diarrhea, or serious illness in children, the elderly, and immunocompromised or 

other vulnerable people. This section discusses NRDC and other surveys that have 

sometimes found total coliform bacteria in a small percentage of bottled water 

(generally less than 4 percent); NRDC found no fecal coliform bacteria or E. coli, 

though in a few cases these bacteria have been found in bottled water by other 

investigators. As noted earlier, due to the limitations of the current EPA analytical 

method and limited resources, we did not test for the protozoan Cyptosporidium. 

Heterotrophic plate count (HPC) is a measure of a broad array of different kinds 

of bacteria-any culturable bacteria found in the water. I-PC bacteria counts are 

used by scientists and industry experts as an indicator of overall sanitation in 

bottling and source water, though they may be harmless in and of themselves. In 
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some cases high HPC levels may indicate the presence of infectious bacteria. But 

high levels of HPC can interfere with the detection of coliform bacteria or other 

potentially infectious bacteria. NRJX testing found about one fifth of the waters we 

tested contained elevated HPC levels above state and industry (uneforceable) 

guidelines and European Union (EU) standards; these results are similar to those 

found by other investigators. 

Additionally, as discussed in greater detail in this chapter, studies by other 

investigators have documented that a small percentage of bottled water contains 

certain other specific forms of bacteria known to cause disease (such as infectious 

strains of Pseudomonas and Aeromonas). Moreover, bottled water sometimes contains 

other forms of bacteria (see Table TR-Z), some of which have the potential to cause 

human disease-particularly as opportunistic pathogens in people with com- 

promised immune status. Whether they are present in bottled water at levels 

sufficient to cause disease is not currently known, but merits further study. 

One of our key concerns is that current federal testing and regulatory require- 

ments focus exclusively upon coliform bacteria to detect microbial contamination 

and require only one weekly test. Total coliform bacteria are now known to be an 

inadequate “indicator“ of contamination with other pathogens, such as Aeromonas, 

Pseudomonas, and mycobacteria, as well as disinfectant-resistant protozoa such as 

Giardia, Cyptosporidium, amoebas, and certain other parasites.4 Since FDA requires 

that bottled water be tested for coliform bacteria only, there is no assurance that 

other such microorganisms will be detected if they are present.* 

POTENTIAL FOR DISEASE FROM BOTTLED WATER 

There is no active surveillance in the United States for waterborne disease from 

either contaminated tap water or contaminated bottled water. Most diseases caused 

by organisms that have been found in bottled water are not reportable to Centers for 

Disease Control and Prevention (CJX), and in any event may come from a variety of 

sources, so the amount of disease from microbiologically contaminated bottled water 

(or tap water) is unknown. Even if these diseases were made reportable to CDC, this 

would likely be of little use for detecting waterborne-disease outbreaks, unless there 

was to be active waterborne-disease surveillance. 

Of the cases of known and scientifically well-documented waterborne infectious 

disease from bottled water, most have occurred outside of the United States (see 

Appendix B to the main report). However, there clearly is a widespread potential, 

according to independent experts, for waterborne disease to be spread via bottled water.5 

l In contrast, tap water supplied by larger surfacwvater-supplied systems, which serve the majority of the U.S. pop- 
ulation, is requilpd to be tested for the presence of viruses, Giardia, and Cryptosporidium under EPA’s Information 
Collection Rule. In NRDC’s view, however, this tap water testing is not done frequently enough (currently 
montbJy, under the EPA Information Collection Rule) and should be converted from its temporary status into a 
permanent compliance monitoring requirement. These issues were scheduled to be taken up when ErAbegins the 
regulatory negotiation for the Long Term Enhanced Surface Water Twatment Rule II, in March 1999. In any went, 
clearly some testing for these organisms is better than none, the latter of which is exactly the testing currently 
required for bottled water. 
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TABLE TR-2 

Bacteria Isolated In Surveys and Studies of Bottled Water 

Genus Australiaa Canadab FranceC Italy* Spain” Switzerland’ ll.s.g 

Achromobacter ? + + ? ? ? ? 

Acinetobacter + + + + + t ? 

Aeromonas ? + 7 ? + t - 

Alcaligenes ? + t ? + + ? 

Arthrobacter ? ? + + + ? ? 

Bacillus t + + + .? ? - 

Bordetella ? + ? ? ? ? ? 

Campylobacter ? 7 ? ? ? ? - 

Caulobacter ? 7 ? ? t ? ? 

Coliforms ? t ? ? ? ? + 

Chromobacterium 7 + ? ? + t ? 

Corynebacterium ? + + ? t t ? 

CvtophaPa ? ? + ? t t ? 

Enterobacter + t + ? + 7 ? 

Enterococcus ? t ? ? ? ? 7 

Flavobacterium + + t ? t 7 t 

nexibacter 

Klebsiella 

Listeria 

? ? ? ? + t ? 

+ t + ? ? ? ? 

? ? ? ? ? ? - 

Micrococcus ? ? + + ? ? ? 

Moraxella + t + t ? ? ? 

Mycobacterium ? ? ? + ? ? ? 

Nocardia 7 ? ? + ? ? ? 

Pseudomonas + t + + t + t 

Serratia + + 7 ? ? ? ? 

Sphaerotilus, ? ? ? ? t ? ? 
Leptothrix 

Staphylococcus + + ? ? ? ? ? 

Streptococcus ? + ? ? ? ? ? 

Vibrio ? 7 ? ? 7 ? - 

Xanthomonas 7 7 + ? 7 t ? 

Yersinia ? t ? ? ? ? - 

+: Isolated 7: not known -: not detected 

a Fleet and Mann, 1986; Tang et al 1990. 
b Health and Welfare Canada (unpublished); Sekla et al.1990; Warburton et al. 1986, 1992; M. Lavalde 

(Gouvernement du Quebec), personal communication. 

c Buttiaux and Boudlet 1960; Leclerc 1976; Oger et al. 1987; Schmidt-Lorenz 1976; Schmidt-Lorenz and Jaeggi 

1983; Schwaller and Schmidt-Lore%? 1981. 

d Caroli et al. 1985; Soncini et al. 1982. 

e Gonzalez et al. 1987; Quevedo-Sarimento et al. 1986; Rivilla and Gonzalez 1988. 

’ Bischofberger et al. 1990. 

g Abeyta and Wekell 1988, Duguino and Rosenberg 1987; Geldreich et al. 1975; J.F. Kvenberg (Food and Drug 

Administration), personal communication; Anonymous 1997 

Source: D.W. Warburton, “A Review of Microbiological Quality of Bottled Water Sold in Canada, Part 2: The Need for 

More Stringent Regulations,” Canadian Journal of Microbiology, vol. 39. pp. 158-168 (1993). 
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Dr. Donald Warburton, a leading bottled water expert, who is the head of the 

Evaluation Division for Health Canada’s Bureau of Microbial Hazards, Food 

Directorate, notes that contaminated tap and bottled water supplies are potentially a 

significant source of infection in immunocompromised peoples6 Warburton also 

points out that illnesses from contaminated water supplies often go unreported, 

because they may be short-lived or the patient and health-care provider may never 

make the connection to contaminated water.7 The personal and societal costs of these 

illnesses likely are significant. 

Some experts believe that infectious disease may be more readily caused by 

a smaller number of pathogens in water than if those pathogens were in food.s 

A study sought to explain why “very low concentrations of enteric pathogenic 

bacteria can occasionally trigger disease in healthy persons, whereas when the same 

organisms are absorbed with food, doses well over 103 [i.e., l,OOO] colony-forming 

units seem to be required. “9 The researchers found that when one drinks a mouthful 

of water (up to 50 ml of water, or about I4 cup) between meals, it can pass immedi- 

ately through the stomach into the intestine “with very little delay.“lO Thus, when 

small volumes of water containing infectious organisms are consumed between meals, 

pathogens can escape the bacteria-killing gastric juices of the stomach and reach the 

intestines “in virtually the same numbers as ingested,” potentially triggering disease.” 

On the other hand, when the same organisms are in food, the food resides longer in 

the stomach and the bacteria are more easily killed by stomach acids, the investigators 

concluded.12 Thus, these scientists maintain, a small number of microbes consumed 

in a between-meal drink of water may cause infection, compared with the apparently 

larger number of microbes required to cause a food-borne infection. 

Since no one is conducting active surveillance to determine if waterborne illnesses 

are occurring, even if waterborne illness from bottled water were relatively common, 

it would be unlikely that it would be noticed by health officials unless it reached the 

point of a major outbreak or epidemic. As was noted in a major microbiology journal 

by Dr. P.R. Hunter, a leading British bottled water and public-health expert at the 

Public Health Laboratory, Countess of Chester Hospital, in the United Kingdom, 

The only way that the issue of whether boftled waters give rise to ill-health 

in humans can be decided is to undertake a large scale prospective epi- 

demiological study. Unfortunately such studies require considerable 

resources, particularly if any effect is observed in only small numbersI 

While no such epidemiological study has been done, a series of studies conducted 

by academic and government researchers have shown that numerous kinds of 

bacteria are found in bottled water sold in the United States, Canada, Europe, and 

across the world. This gives rise to continuing concern about the potential for 

waterborne disease from bottled water. 

Adding to this concern are recent studies showing that bacteria found in non- 

carbonated bottled mineral waters are antibiotic resistant in many cases. For example, 

a study that found HPC bacteria in most of the bottled European mineral waters tested 

also determined that 127 of the 320 bacteria strains isolated from these waters were 

“multiple antibiotic resistant”-meaning they were not killed off by a combination of 
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two or more common antibiotics. I4 Thus, if these bacteria do cause infections, some- 
times they may not be effectively treated using certain antibiotics commonly used by 

physicians, particularly in patients without a strong immune system. 

BOTTLED WATER AND VULNERABLE POPULATIONS 

Many people who are especially vulnerable to infection (such as the infirm. elderly, 

young infants, people living with HIV/AIDS, people on immunosuppressive chemo- 

therapy, transplant patients, etc.) use bottled water as an ahemative to tap water out 

of concern for their safety. In part, this surely is due to advice from health-care 

providers, FDA, and other experts who have urged the immunocompromised to use 

bottled water.15 

However, bottled water is not necessarily sterile. As one investigator has pointed 

out, “for the immunocompromised patient special attention should be given to the 

purity of water,” since ‘bottled water can contain bacteria such as Pseudomonas.“r6 

Investigators have expressed serious concern about possible bottled water contami- 

nation potentially posing threats to people with organ failure,” on chemotherapy 

for cancer,rs and people living with HIV infections or the immunocompromised 

generally. I9 

Relatively low levels of pathogens in water can, as noted previously be 

infectious.2o Moreover, in immunocompromised people, the stomach’s bacteria- 

killing abilities “may be impaired to the extent that every single microorganism may 

reach the intestinal tract.“21 

A 1998 British survey of HIV-positive patients found that just 23 percent of the 

patients were aware of the risks of Cryptosporidium; about 40 percent of the HIV- 

positive patients apparently were taking some precautions with their drinking water, 

and did not drink tap water at all-most of them switching to bottled water. This 

gives rise to concern that many immunocompromised people are either unaware of 

the risks they may face from tap water or know of these risks and switch to bottled 

water assuming it is safer than tap water. As discussed as follows, this may not be a 

safe assumption. 

BOllLED WATER STORAGE AND GROWTH OF MICROORGANISMS 

Bottled water and tap water are often compared, but in the case of microbiological 

contamination there is at least one important distinction that often applies. Bottled 

water often is stored at room temperatures for months or years, generally with no 

residual disinfectant. On the other hand, tap water usually does not remain stagnant 

for extended periods (i.e., it runs), and generally in the United States tap water 

contains a disinfectant residual (such as chlorine).22 

It is true that under some conditions bacterial regrowth can occur in city pipes 

even when disinfectant is present. However, the concern is even greater with bottled 

water. Several studies have documented that there can be substantial growth of 

certain bacteria in bottled mineral water during storage.23 As seen in Figure 8 of the 
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main report, even when there are relatively low levels of bacteria in water when it is 

bottled, after one week of storage, total bacteria counts jumped by one thousand-fold 

or more in mineral water.24 According to investigators, “it is well established that the 

heterotrophic plate count of still mineral waters is generally less than 100 colony- 

forming units (&)/ml at the source or immediately after bottling, but increases to 

104-lo6 [i.e., 10,000 to l,OOO,OOO] &/ml within 3-7 days after bottling.“25 Thus, for 

example, one study found that water contained HPC counts ranging from about 1 to 

21 &/ml immediately after bottling. 26 The HIT-bacteria levels in this water 

increased exponentially by about one thousandfold or more after one week-to 

levels of from about 10,000 cfu/ml to nearly l,OOO,OOO cfu/ml after seven days of 

storage. 27 Certain specific bacteria tested for experienced similar exponential growth 

in the same seven-day period. 28 Other studies also have shown this exponential 

increase shortly after bottling. They showed that for the next several months, total 

bacteria levels remained relatively high.29 

The enormous growth of some forms of bacteria in bottled water apparently par- 

ticularly characterizes still (noncarbonated) water. According to some studies, carbon 

dioxide, or carbonation in sparkling bottled water tends to inhibit growth of bacteria, 

so often these carbonated waters contain lower levels of bacteria than stilI waters doaN 

In one important study of still water, it was found that Pseudomonas aeruginosa and 

salmonella bacteria “proliferated and survived in inoculated water for up to 100 days 

or longer,...[and] Pseudomonas aeruginosa had a synergistic effect on the survival of 

Salmonella spp., enabling them to survive for more than 140 days in double distilled 

water.“3’ Similarly, another study found that Aeromonas hydrophila (another oppor- 

tunistic pathogenic bacteria discussed later in this section) survived longer (for more 

than 60 days) in still water when Pseudomonas aeruginosa bacteria were also present.32 

Additional research has shown that the length of time bacteria survive depends 

upon the species studied and water composition. For example, although one study 

found that some bacteria, such as E. coli, died off quickly after bottling,33 under other 

conditions other investigators have found that these bacteria and Streptococcus faecalis 

(recently renamed Enterococcus faecalis) persisted for several months in bottled water 

that contained particulate matter. 34 Studies also show that Enterobacfer cloacae has a 

very low die-off rate, and Pseudomonas aeruginosa, after an initial decrease immedi- 

ately after bottling in some waters, persists for an extended time and grows in other 

waters.35 There is a changing population of the types of bacteria over many months, 

with some forms better able to thrive during lengthy storage.36 In sum, while some 

bacteria tend to die off more rapidly than others, depending on conditions, other 

bacteria, such as Enterobacter cloacae and Klebsiella pneumoniae-both indicators of 

possible pathogen contamination-“will survive for very long periods of time” in 

bottled mineral water.37 

The amount of microbial growth (or die-off) in bottled water depends upon many 

factors, including the species of bacteria present, bottled water quality, storage 

conditions and temperature, and available nutrients in the water. What is clear from 

several studies is that certain species of bacteria can survive and even multiply for 

extended periods in some bottled water. In addition, several studies have shown 
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higher bacteria levels in water stored in plastic or polyvinyl chloride (PVC) bottles 

when compared with glass. ~8 The reason suggested for this finding was that the 

inner surface of plastic bottles was rougher, promoting adhesion and colonization.39 

One other team of investigators, however, found no real difference between bacterial 

growth in plastic and glass bottles.‘re 

Because of the microbial-growth problem in bottled water, many experts have 

suggested that standards be set to control total numbers of HIT bacteria. As one 

recent article by University of California researchers noted: 

[Tlhe use of a residual disinfectant is not common in bottled water. In facf, 

the absence of residual chlorine (and ifs aftendanf taste) is one of the 

marketing tools used by the indusf y. Given the absence of a residual 

disinfectant; fhe wide range of storage conditions encountered; the docu- 

mented cases of poor process control as related to chemical contamination; 

and research results indicating high counts of non-coliform organisms in 

water meeting current microbiological standards, it is prudent fo set up 

alternate barriers. One barrier would be the expansion of microbiological 

standards beyond coliform organisms alone, such as instifuting a limit of 

500 CFU per mZ,, as recommended by Scarpino, et al. Another would be to 

include a date of bottling on water products so that at a minimum con 

sumers would have additional information on which fo make decisions41 

The recommendation that bottled water include a date of bottling on the label 

is a reasonable suggestion that NRDC supports. In addition, because of the issue 

of potential regrowth of some bacteria in the bottle, and fairly constant levels of 

other bacteria slowly dying off, it would appear reasonable to require microbial 

testing both at the time of bottling and a week or more thereafter, and to impose 

a 500 &u/ml HPC standard (in addition to the 100 &r/ml European Union Standard 

at bottling) enforceable at bottling and thereafter. 

MICROBIOLOGICAL CONTAMINANTS IN BOIlLED WATER: NRDC SURVEY 

AND OTHER STUDIES 

No comprehensive information is available on the types of bacteria and other microbial 

contaminants that can be found in bottled water in the United States. Most of the pub- 

lished and unpublished data for U.S. bottled water that we have been able to find is 

focused on coliform bacteria, heterotrophic-plate-count bacteria, or Pseudomonas bac- 

teria; none of it gives detailed information on the broad array of microbial contaminants 

in specific brands of bottled water. NRDC’s testing results, and those of other investi- 

gators discussed as follows, have potentially significant public-health implications. 

Collform Bacteria 

Coliform bacteria are measured using a “total coliform” bacteria test. As noted earlier, 

many coliform bacteria are harmless to humans (in fact, they are naturally found in 

our gut), but others, including some strains of E. coli, can be extremely dangerous 
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and infectious and have caused serious waterborne disease outbreaks when they 

occur in tap water. 42 In addition, as has been demonstrated in the case of a recent 

outbreak of cholera from bottled water in the Marianas Islands (a U.S. territory in 

the Pacific), when fecal coliform bacteria are found in bottled water, this may be an 

indication that other dangerous microbiological contaminants are also present.43 

Standards for coliform bacteria in bottled water 

FDA long ago adopted a rule setting maximum limits on the amount of total 

colifoxm bacteria allowable in bottled water4 Under the FDA rule, a certain 

percentage of the bottled water legally can contain specified concentrations of 

contamination with coliform bacteria.* There is no explicit prohibition of fecal 

coliform bacteria or E. coli contamination under FDA’s bottled water standards. 

California’s standards for coliform bacteria in bottled water are identical.G 

In 1993, FDA proposed bringing the United States into line with Canadian and 

European standards by prohibiting any coliform bacteria from being present in 

bottled water.& FDA noted in proposing this ban that “the presence of coliform 

bacteria in bottled water (as determined by a positive test for total coliform bacteria) 

indicates that fecal pathogens that can cause disease outbreaks may be present.“47 

Moreover, FDA explained, a finding of coliform bacteria in bottled water “suggests 

contaminated source water or insanitary conditions in the plant....“& Yet FDA has 

not finalized this now-five year-old proposal. 

For tap water, EPA bacteria standards generally are stricter than those for bottled 

water, with tap water standards prohibiting any confirmed fecal coliform bacteria or 

E. coli. A majority of tap water systems (i.e., the smaller systems) can have no more 

than one sample per month contain any total coliform bacteria.S The 1996 Safe 

Drinking Water Act amendments added a provision to the law requiring that FDA’s 

bottled water standards be no less stringent than EPA’s tap water standards,49 so 

FDA’s 1993 proposal to adopt stricter requirements for coliform bacteria now is 

legally mandated. 

Coliform bacteria found in bottled water 

NRDC’s testing through independent labs of bottled water found that three of the 

103 bottled waters tested (3 percent) contained total coliform bacteria, all found in the 

* If the “multiple-tube fermentation method” is wed, not more than one analytical unit in a sample (containing 10 
subsamples) can contain more than a MPN of 2.2 colifonns per 100 ml, and no analytical unit can contain more 
than 9.2 coliforms per 100 ml. If the membrane-filter method is used, not more than one analytical unit in a sample 
(containing 10 subsamples) can have more than 4.0 or more colifonns per 100 milliliters, and the mean of the 
densities of colifornw in all the subsamples cannot exceed one per 100 ml. 21 CER 5 165.110(b)(2). 

t EPA’s tap water standards at 40 C.F.R §141.63 provide that it is an acute violation for any repeat sample to find 
fecal coliform bacteria or E. cob (repeat sampling of the same tap and taps nearby are quired to be taken 
immediately after any routine test finds any coliform bacteria). Also, if total coliform bacteria are ever found after a 
routine test finds fecal coliform bacteria or E. coli, this is an acute violation. An “acute” violation is one that may 
pose an immediate health threat, and it must be the subject of an immediate “public notice” warning by the water 
system to the consumers of that water of possible health risks. Additionally, if a system tests 40 or fewer colifonn- 
bacteria samples per month (applicable to the majority of public water systems-those smaller systems serving 
41,000 or fewer people), no more than one sample may contain any total coliform bacteria. For larger cities, which 
serve the majority of the U.S. population, no more than 5 percent of all sample5 taken (in cases of large cities, 
hundtis of samples must be taken per month) may contain total coliform bacteria. 
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TABLE TR-3 
Total Collfom~ Bacteria Levels Found by NRDC In Bottled Water 

Bottled Water Brand Collforms In Round 1 Test Collforms In Round 2 Test 
(Single Bottle, (10 Bottles, Composttsd, 

Membrane Fitter Method) Membfane Filter Method) 

Safeway Purified Water 
(California) 

5 per 100 ml Not Detected 

Black Mountain Spring Water 
(California) 

27 per 100 ml Not Detected 

Alhambra Mountain Spring Water 
(California) 

~200 per 100 ml Not Detected 

Source: NRDC, 1997-1999 

preliminary screening of a single bottle each of 37 California waters. A second round 

of testing for coliform bacteria in a second set of bottles from a different lot of each of 

those brands found no coliform bacteria. The brands containing coliform bacteria and 

the levels found are noted on Table TR-3. 

The initial tests of two of these waters (Black Mountain Spring Water at 27 per 

100 ml and Alhambra Mountain Spring Water at ~200 per 100 ml) contained coliform 

bacteria at levels sufficiently high to violate both FDA standards and California 

standardsjo Subsequent tests of these brands found no coliform bacteria. Safeway 

Purified Water was found to contain 5 coliforms per 100 ml (using membrane 

filtration) in the one bottle first tested, but a subsequent test was clean for coliform 

bacteria. Since the standard requires that “no more than one” bottle out of 10 may 

contain more than 4 coliforms per 100 ml, and the average of 10 bottles cannot 

exceed 1 colifonn per 100 ml, no violation was clearly demonstrated even for the 

first bottle of Safeway Purified Water. It is unclear whether, if more bottles of that 

same lot had been tested, that Safeway water would have been in violation. 

It is unknown why these three brands tested positive for coliform bacteria in the 

first round of testing but not in subsequent testing. There are several possible 

explanations. First, the same brand of water may have been bottled from different 

sources or under different conditions, at different times. Second, a bottling plant may 

experience periodic source-water contamination problems or sanitation probIerns, 

catch them, and remedy the problem. Third, it is possible that the contamination was 

introduced into the water after bottling (e.g., during packing, shipping, or storage).* 

Of course, contamination of bottled water with coliform bacteria is of potential 

concern both because it indicates that the source water used by these bottlers may 

not be adequately protected or that these bottlers may not have adopted manu- 

facturing practices (such as sufficiently frequent equipment-cleaning or water- 

bottling-and-handling practices) to assure water free from coliform bacteria. 

In reviewing records we obtained under freedom of information requests we filed 

with several states, we found numerous alleged examples of contamination with 

l It is also possible that the test results were false positives, although the state-certified lab’s quality 
assurance/qualitytonhol processes make this unlikely. 
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colifonn bacteria and some recalls of contaminated water. For example, in 1995 

Simpson Spring (Massachusetts) bottled water was recalled after tests reportedly had 

found total coliform bacteria as well as “fecal coliform and/or E. coli” bacteria in it51 

In Illinois, state records indicate that a local health inspector found in 1994 that a 

bottler’s source and likely its bottled water reportedly was seriously contaminated 

with total coliform bacteria and fecal coliform bacteria, enterococci, and Pseudomonas 

aeruginosa, causing the state to order the recall and destruction of thousands of 

gallons of Original Springs Mineral Water/Okawville Mineral Spring Water.5Z These 

and other reported examples of contamination with coliform bacteria are discussed 

in detail in Technical Appendix 4, filed by NRDC with the Food and Drug Admin- 

istration but not reprinted here. 

In addition, a handful of other surveys have evaluated whether there is coliform- 

bacteria contamination of bottled water. Most recently, in 1998 Canadian authorities 

published results of thousands of their tests of domestic and imported bottled water 

conducted from 1992 to 1997.53 These tests found that 78 of 2,092 bottles that were 

tested for coliform bacteria (a total of 3.7 percent) violated total coliform bacteria 

requirements, and 2.1 percent violated standards for fecal coliform bacteria. 

In another recent survey, in 1997 the state of New Jersey released its review of two 

years of bottled water coliform-bacteria data submitted to the state by 171 bottlers.% 

The state found that six bottlers (3.5 percent) had problems with coliform bacteria in 

their source water, but “the finished bottled water] products produced from these 

sources were reported [by the bottlers] to be free of coliform bacteria.“55 

An FDA survey completed in 1990 of 48 domestic and 62 imported bottled waters 

found that none contained over the FDA limit for coliform bacteria, though it is 

not clear how many contained coliform bacteria at levels legal under FDA’s weak 

standard.% Massachusetts summaries of industry-submitted onetime “snapshot” 

testing submitted by scores of bottlers also indicate that all but one of the waters were 

reported to be free of coliform bacteria. 57 While FDA has in the past relied on these 

annual Massachusetts survey data,% they apparently are relatively uninformative. This 

is because, according to the Massachusetts official who compiled them, for unexplained 

reasons the data generally include only the self-reported data filed by the bottler; 

known contamination problems generally are not mentioned in these reports.5g 

Thus, the most comprehensive recent studies seem to indicate that a small 

percentage (about 3 percent or less) of bottled water sometimes contains coliform 

bacteria. In spite of the small percentage, this clearly is a potential health concern 

since it may indicate poor-quality source water or unsanitary or inadequate bottling 

conditions or practices. 

Heterotrophic-Plate-Count Bacteria 

Heterotrophic bacteria, as briefly noted earlier, are a broad class of microorganisms 

comprised of many innocuous bacteria, sometimes pathogenic bacteria that can infect 

healthy people, and also in some cases opportunistic pathogens that may infect and 

sicken people with immune-system problems.@ The heterotrophic-plate-count (HPC) 
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test is a method of evaluating whether heterotrophic bacteria are in water and thus 

whether there may be pathogenic bacteria in the water. A study published in 1991 by 

Pierre Payment, Ph.D., an internationally leading microbiologist and immunologist, 

and Professor at Canada’s prestigious Institut Armand-Frappier, found a significant 

correlation between HIT bacterial counts in reverse-osmosis-treated tap water and 

reported gastrointestinal illnesses in people who drank that water.61 

High HIT-bacteria levels in water may mask contamination with pathogens such 

as coliform bacteria when standard testing methods are used, according to EPA.62 

The American Water Works Association (AWWA)-the nation’s largest trade associa- 

tion representing drinking water professionals and water utilities-recommended 

that bottled water contain I-PC at levels no greater than 500 colony-forming units 

of HIT per milliliter (&/ml) of water tested.63 AWWAmade this recommendation 

due to concerns about interference with other tests (for coliform bacteria) when there 

are elevated HIT levels and because of indications that high I-IRK levels are linked 

to adverse health effects.@ 

Rules and guidelines for HPC 

FDA recently has acknowledged that many bottled water experts express “concern 

about the presence of heterotrophic bacteria in bottled water because they believe 

that consumption of bottled waters containing high levels of heterotrophic bacteria 

poses a health risk.“65 Indeed, as early as 1973, FDA had proposed an HIT-bacteria 

limit of 500 cfu/ml and received comment from some experts stating that “bottled 

water should be commercially sterile because microorganisms could multiply in 

bottled water and often could be pathogenic to the young, old, and debilitated.“@’ 

However, members of the bottled water industry objected to the proposal, arguing 

that it was “unduly restrictive” and did not necessarily have a direct relationship to 

water safety.67 FDA then retreated and did not issue an HIT rule in 1973.6s 

In 1989, EPA issued a microbiological-treatment rule for t’zp water, requiring 

disinfection of tap water that comes from surface water and groundwater under the 

influence of surface water (these categories combined represent the majority of tap 

water drunk in the United States). 69 The rules set treatment techniques for many 

microbiological contaminants, including HIT bacteria.70 EPA generally requires 

disinfection and ongoing HIT-bacteria monitoring for systems using surface water 

or groundwater under the influence of surface water. It is a violation of EPA 

standards for these systems to fail to disinfect tap water covered by these rules. 

Additionally, HFC levels of 500 cfu/ml are essentially equated to a positive sample 

for total coliform bacteria where there is not demonstrated adequate disinfectant 

residual, and if such I-PC levels occur with sufficient frequency, this can lead to a 

violation of the tap water disinfection regulations.71 

FDA is legally mandated to adopt rules for a contaminant in bottled water within 

180 days after EPA adopts a tap water rule for that contaminant.72 FDA reviewed the 

EPA’s disinfection and microbial-treatment rules (including the HPC rule) and pro- 

posed to take certain actions in a belated FDA October 1993 proposed rule, which 

still has not been finalized.” However, as it turned out, FDA’s 1993 proposal said the 
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administration would not adopt an HI’C rule for bottled water,74 again heeding bottled 

water industry arguments that such a standard was onerous and unnecessary. It is 

ironic that the bottled water industry claims that the HPC standard would be oner- 

ous for bottled water, but apparently it is not unduly burdensome or unnecessary for 

supposedly less safe tap water supplies. In proposing to reject any HPC standard in 

1993, FDA said it would “consider conducting a follow-up inspection at domestic 

bottlers” that have more than 10,000 cfu/ml-or 20 times the standard FDA had 

proposed in 1973. 75 The International Bottled Water Association (IBWA)-the 

industry‘s major trade association-Fpplauded FDA’s 1993 proposal not to set any 

standard for HPC bacteria but argued that even FDA’s 10,000 &/ml suggested 

potential follow-up level was inappropriate and unnecessary.76 

The FDA mandate to adopt bottled water rules as stringent as EPA’s tap water 

rules was strengthened in the 1996 Safe Drinking Water Act amendments, which 

now more clearly require that bottled water treatment standards be no less stringent 

than EPA’s standards for tap water. 77 This new provision makes it clear that FDA’s 

rules failing to impose any standards for I-PC directly violate the act. 

Curiously, despite FDA’s official reticence about adopting an I-PC standard and 

the industry’s opposition to FDA’s proposed adoption of such a standard, the IBWA 

Plant Technical Manual says that: 

One of the best means of quantitatively measuring the effectiveness of a 

bottling planf’s total sanitation program is through the adoption of a 

testing program for the total number of microorganisms present via the 

Heferotrophic Plate Count (HPC).... Regular HPC testing of products 

confirms the +ctiveness of the disinfection systems and the thoroughness 

of equipment cleaning and sanitafion.78 

The association goes on to say “IBWA recommends that HPC counts not exceed 

the limits” of more than 30 colonies per sample in 100 percent of the samples tested 

at bottling, and more than 200 colonies per sample in 90 percent of the samples 

tested five days after bottling.79 

In addition to these industry guidelines, some states have adopted an HPC guideline 

for bottled water. For example, Massachusetts and New York have adopted an un- 

enforceable guideline of 500 per ml for bottled water (the same as EPA’s HPC benchmark 

for tap water), while the informal guideline in New Jersey and Rhode Island reportedly 

is 200 per ml (compare with IBWA’s five-day standard of <2OO/ml in 90 percent of 

samples). 8o Massachusetts explains that it adopted its HI’C guideline because 

Heterotrophic plate counts may incZude opportunistic pathogens such as 

Pseudomonas aeruginosa, Aeromonas hydrophila, and Staphylo- 

coccus aureus which may not aflect a healthy person at low levels but 

may be of concern to an immunocompromised individual.... A high 

heterotrophic plate count may be an indication of unsanitary conditions at 

the source or bottling plant.... The Rhode Island Department of Health 

uses 2OO/ml heferofrophic plate count as a guideline for bottled water.81 

The European Union (EU) has adopted enforceable standards for “total colony 

count” bacteria (comparable with HPC) in all bottled water (measured at bottling at 
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22 degrees Celsius) 100 cfu/ml, and 20 cfu/ml (measured at bottling at 37 degrees 

Celsius), as well as a standard applicable to natural mineral waters of 100 cfu/ml 

(measured 72 hours after bottling at 20 to 22 degrees Celsius).82 

Occurrence of heterotrophic bacteria In bottled water 

Our testing of bottled water using independent laboratories found that a substantial 

portion of the bottled water tested contained substantial levels of HFC bacteria. In 

all, of the 103 types of water tested, 53 waters (51 percent) contained at least some 

HFC bacteria in at least one sample. In 18 of these cases (17,percent), the labs found 

HPC levels in excess of the EPA and state HPC benchmark of 500 cfu/ml in at least 

one test (see Figure 7 in the main report and Table TR-4 in this report). Our testing 

found that 10 waters (10 percent) contained HFC levels of more than 5,000 &/ml- 

10 or more times higher than the benchmark of 500 per ml. In addition, some 

samples contained so much HFC bacteria that the bacteria overgrew the media, with 

numbers of bacteria that the lab was unable to quantify. 

Other studies have found similar results to the NRDC testing. For example, in the 

1998 Canadian study of imported and domestic bottled water sold in Canada, 3,460 

samples were taken from 1992 to 1997 and analyzed for HPC. The study found that 

29 percent of the samples exceeded 100 &/ml, while about 15 percent exceeded 

1,000 cfu/ml, and 5.5 percent exceeded 10,000 &/ml. 

An FDA survey of bottled water completed in 1991 found that 31 percent of the 

water tested contained heterotrophic-plate-count bacteria at levels labeled as “indi- 

cating the possibility of microbiological contamination”-in this case defined as 

above 100 HFC per ml of water.83 

Other independent testing has also found in some cases extremely high levels of 

HFC in bottled water. For example, several brands of bottled water-tested after 

consumer complaints in Washington State and in Massachusetts-found exceedingly 

high I-IX levels. Details of these alleged HFC incidents are provided in Technical 

Appendix 5, filed by NRDC with the Food and Drug Administration but not 

reprinted here. 

Pseudomonas Bacteda in Bottled Water 
Health concems about Pseudomonas 

Pseudomonas is a genus of bacteria that is sometimes associated with human and ani- 

mal waste.&l Pseudomonas aeruginosa (I? aeruginosa) is a specific species of Pseudomonas 

often associated with fecal contamination, and like some other Pseudomonas species, 

on its own it poses potentially serious health concerns when found in bottled water.% 

Dr. P.R. Hunter, the British bottled water and public-health expert from the 

Countess of Chester Public Health Laboratory, notes that “There is no doubt that 

some of the bacteria isolated from bottled mineral waters have the potential to cause 

disease. For example, several Pseudomonas spp. can cause disease in humans.“86 

Pseudomonas aeruginosa is an opportunistic pathogen in people,87 meaning that it 

can cause serious illness in those whose immune systems are not up to par-such as 
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TABLE TR4 
Selected Heterotrophlc-PlateCount Bacteria Levels Found by NRDC 
(Includes Waters w/th at least One Test Finding Levels Over 500 cfu/mP Guldellne Level) 

Bottled Water Brand HPC Level Found HPC Level Found HPC Level 
Test 1 Test 2 Subsequent Test (If Any) 
(In chr/ml unless (In cfu/ml unksa (In cfu/mi unless 
etherwke noted) ofhenvke noted1 othemke noted1 

Alhambra Mountain Spring Water >5,700 1,100 

Black Mountain Distilled Water 1,000 Not Detected 

Black Mountain fluoridated Water 2,100 18,000 30 (one bottle) 
Not Detected 

Black Mountain Spring Waterb >5,700 80 

(8 bottles) 

330 - 
Calistoga Mountain Spring Water Not Detected 4,900c Not Detected 

Hvde Park Purified Water 25.700 Not Detected 

Master Choice Spring Water >5.700 

Natural Value Spring Water 

Opal Springwater 

Poland Spring 

7,300 

510 

750 

1 of 10 bottles had 
“bacterial over- 
growth” (unquanti- 
fied high HPC 
levels) 

no test 

no test 

5 of 10 bottles had 
“bacterial over- 
growth” (unquanti- 
fied high HPC 
levels) 

Puritas Drinking Water 990 Not Detected 

Randalls Deja Blue Drinking Water 15,700 Not Detected 

Safeway (CA) Drinking Water 8,500 51,000 2 to 21 (4 bottles) 
12,000 Not Detected 

(4 bottles) 

Safeway (CA) Purified Water >5,700 4 

Safeway (CA) Spring Water >5,700 15 

SparklettS Crystal Fresh 3,600 140 
Drinking Water 

SDarklettS Mountain Spring Water >5,700 Not Detected - 
Yosemite Waters Drinking Water 1,100 No testd 

a A cfu/ml refers to a colony-forming unit of bacteria per millilter of water tested. 

b Tests 1 and 3 of Black Mountain Spring Water tested 1 gallon bottles; test 2 evaluated a 5gallon bottle. 

c Test 1 tested a half-liter bottle of Cal&toga Mountain Spring Water, test 2 evaluated a Sgallon bottle, and test 3 

evaluated a l-liter bottle. 

d The &gallon bottles of Yosemite Waters Drinking Water were not retested due to transportation difficulties. 

Source: NRDC, 1997-1999 

some infants, the elderly, people taking immunosuppressive drugs, such as cancer 

chemotherapy or organ-transplant recipients, and people with AIDS. For example, 

a recent study at Washington University in St. Louis found that that Pseudomonas 

aeruginosa may be an increasing problem in patients with AID!Sss Leading 

investigators have expressed concern about the effects of bottled water containing 

Pseudomonas on “immunocompromised individuals, those undergoing antibiotic 

therapy, and the use of these waters for the preparation of baby formula.“89 
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FDA also has noted that I? aeruginosa is a concern in bottled water because it is 

“an opportunistic bacteria that is pathogenic to the young, old, and immuno- 

compromised.... Although most J? aeruginosa infections have been associated with 

contaminated hospital environments and medical equipment, outbreaks of mild to 

severe gastroenteritis have been associated with ingestion of food or water contami- 

nated with I? aeruginosa....“90 

Similarly, an internationally leading microbiologist, Dr. Donald Warburton of 

Health Canada’s Food Directorate, noted in a major microbiology-journal article 

urging control of l? aeruginosa in bottled water that there are several reasons to be 

concerned about these bacteria in bottled water: 

F “The presence of I? aeruginosa can indicafe serious confamination by 

pollution, since if is associated with surface runoff, human fecal matter, 

and domestic and agriculfural efluent.... 

b “I? aeruginosa is an important indicator of water quality, since it has 

been a major pathogen in waterborne and food-borne disease.... 

F “ln the hospifal environment, especially for immunocompromised 

individuals, if can cause diarrhoea and can be life threatening; therefore, 

special precautions would be justified. For infants, contaminated water 

supplies may be a more signfficant source of infection by I? aeruginosa 

than foods, and this micro organism has been associated with illness in 

infants fed formula made with bottled wafer.... 

F “This organism can also be used as an indicafor of GMP [Good 

Manufacturing Practices], as l? aeruginosa can often be isolatedfrom the 

final product, aJfhough if may not be defecfedfiom the source wafer.... 

F “Contamination during bottJing may be the result of colonization of 

[bottling] equipment..&? aeruginosa] can grow in low-nutrient wafer such 

as deionized and distilled water and can reach [high] JeveJs...thus 

increasing the risk of disease.... 

b ‘The presence of l? aeruginosa may suppress standard coliform enumer- 

ation procedures [i.e., if Pseudomonas is present, coliform bacteria may 

also be present but not detecfabJe using standard wafer testing methods].... 

b “Pseudomonas aeruginosa contamination can degrade wafer colour, 

furbidity, and tasfe....“g’ 

Species of Pseudomonas other than J? aeruginosa that are sometimes found in 

bottled water also are of health concern. Hunter notes, for example, Pseudomonas 

cepacia and “other strains of Pseudomonas from bottled mineral water...[are] capable 

of causing infections in immunocompromised individuals.“92 

For these reasons, Pseudomonas aeruginosa is banned by the European Union for 

bottled watery3 and it is recommended for control by the World Health Organization 

Codex Alimentarius,s4 and Health Canada,95 among others.96 

The United States has no regulations for Pseudomonas. The International 

Bottled Water Association (IBWA) has vigorously argued against a bottled water 

standard for Pseudomonas.97 An internal industry document obtained by NRDC 

notes the “IBWA Position” on this issue and includes talking points against such 
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a standard, including the argument that it is a “low risk.” The internal document 

then prepares industry presenters for responding to possible arguments from 

regulators, conceding there have been outbreaks of Pseudomonas from various 

sources and that regulators may cite many health reasons for such a standard, the 

IBWA document admitting: 

While it may be true that healthy individuals do not become infected, the 

following population is at risk: 

I) Nurseriesjlnfan fs 

2) Newborn/Premature infants 

3) Surgery Patienfs 

4) lmmunocompromised 

5) Bathers 

6) Contact Lens Wearers 

7) AI1 Patients in the Hospital (Nosocomial Outbreaks) 

The industry briefing paper also includes an attachment entitled “Ps.a. [Pseudo- 

monas aeruginosa]--Partial Summary of Outbreaks, Sources, and Virulence,” which 

reviews numerous articles and documented cases of Pseudomonas aeruginosa illnesses 

and outbreaks from various sources. 

In a 1993 proposed rule, FDA solicited public comment on whether regulations 

for Pseudomonas might be appropriate but failed to propose a standard for Pseudo- 

monas in bottled water.98 FDA has yet to finalize this rule. 

Pseudomonas occurrence in bottled water: NRDC and other testing 

NRDC tested 103 bottled waters for the Pseudomonas aeruginosa species only; we were 

unable to test for other species of Pseudomonas due to cost limitations. We found no 

Pseudomonas aeruginosa. While NRDC’s test results are somewhat reassuring, they 

should not be relied upon as strong evidence that Pseudomonas is absent from all 

bottled water. NRDC tested for only a single species (as discussed as follows, other 

investigators have found other Pseudomonas species present in bottle water). 

Additionally, we conducted only a single snapshot test that may not have found an 

episodic contamination problem, such as that detected in the Canadian, FDA, and 

other studies noted as follows. 

Pseudomonas aeruginosa and many other species of Pseudomonas have been found 

in bottled water by other investigators in the United States, Canada, Brazil, France, 

Germany, Spain, and other countries. 99 One comprehensive study’s results, and the 

percent of waters found to contain various species of Pseudomonas, can be found in 

Table TR-5. That study found that species of Pseudomonas other than P aeruginosa 

were detected most frequently. Researchers showed that at least nine species of 

Pseudomonas can be detected in common brands of bottled water sold in the United 

States, generally species other than aeruginosa (at least one Pseudomonas species was 

found in six of eight brands repeatedly tested over an eight-month period).loO Many 

of the strains isolated are resistant to antibioticslo Several studies have found 

similar results; one found that 83 percent of the lots of bottled water tested for 

Pseudomonas contained at least one species.‘02 
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TABLE TR-5 
Distribution of Pseudomonas Species In Surveys of Bottled Water 

Species Amerkan waters 
Number of isolates 

German waters Mainly Portuguese 

Pseudomonas 

aeruginosa - - 45 /29) 

stutzeri 30 (24) 22 (27) 24 (15) 

putida 14 (11) 20 /=I 11 (7) 

fluorescens 18 (14) 13 (16) 25 (16) 
diminutal 21 (1% 1 (1)’ 

cepacia2 12 (10) a (10) 4 (3) 

acidovorans3 7 (6) 6 (7) 

maltophilia4 7 (6) 3 (4) 7 (51 

pickettii5 9 (7) 25 (16) 
paucimobilis6 7 (6) 2 (3) 3 (2) 
alcaligenes 11 (7) 

pseudoalcaligenes 6 (7) 

Numbers In prenthoslr = % of Pseudomonas strains IsooMed In study. 

1 Pseudomonas diminuta was recently renamed Brevundimonas diminuta. 
2 Pseudomonas cepacia was recently renamed Burkholderia cepacia. 
3 Pseudomonas acidovorans was recently renamed Comamonas acidowrans. 
4 Pseudomonas maltophilia was recently renamed Stenotrophomonas maltophila. 

5 Pseudomonas pickeRi/ was recently renamed Rabtonia pickeltii. 
6 Pseudomonas paucimobifis was recently renamed Sphingomonas paucimobifis. 

Source: P.R. Hunter, “The Microbiology of Bottled Natural Mineral Waters,’ 1. Applied Bacterial., v. 74, at 345-52 
(1993). 

In most of these studies of the occurrence of various species of Pseudomonas in 

bottled water, the species P aeruginosa was rarely found or not found at all; other 

species of Pseudomonas, such as I? stlsfzeri, I? putida, P Juorescens, and I? cepacia (the 

latter was recently renamed Burkholderia cepacia) were more often detected.lo3 Some 

of these species (such as cepacia) are known to cause disease in some cases (generally 

as opportunistic pathogens), where others have been poorly studied and are not 

known to cause disease. 

An investigation testing domestic and imported bottled waters sold in Canada 

published in 1998, for example, looked only for I? aeruginosa and evaluated 2,820 

samples from 1992 to 1997. lo4 The Canadian investigators found that 33 waters 

(1.2 percent) contained Pseudomonas aeruginosa, including 13 waters (about 0.5 per- 

cent) that contained high levels of contamination-more than 10 cfu/ml of these 

bacteria.lo5 Similarly, an FDA survey of about 100 waters completed in 1990 found 

“large numbers of I? aeruginosa in two bottled water samples...that complied with the 

[FDA] coliform standard....“lo6 

Other Microbial Contaminants 

In addition to coliform bacteria, heterotrophic-plate-count (HIT) bacteria, and 

Pseudomonas bacteria, microbiologists and public-health experts have found many 
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other specific microbes in bottled water (some of which may make up some or all of the 

colonies found with the nonspecific HIT test). lo7 -Moreover, some of these experts have 

expressed concern about possible contamination with other microorganisms that 

may be present in bottled water but for which testing is not feasible or has not been 

done. Among the species of potential concern are: 

Aeromonas hydrophila 

These bacteria are often associated with fecal matter and therefore are considered indi- 

cators of possible fecal contamination or poor sanitation.‘08 A. hydrophila has been 

implicated as a source of food-borne and waterborne disease, and is in some cases 

considered a primary infectious agent. lo9 A. hydrophila bacterial infections have been 

associated with contaminated tap water and are of particular concern in children and 

the elderly. In addition, they are often “opportunistic” pathogens in people with 

impaired immune systems, including people with leukemia, cirrhosis and sickle-cell 

anemia; hemodialysis patients also can contract septicemia due to A. hydrophif~.“~ 

At least five studies have found Aeromonas in bottled water (in Canada, Spain, 

and several other countries), generally in only a small percentage of samples; it has 

been found to survive in distilled water stored at room temperature.11’ The Canadian 

study published in 1998, which reported the results of 2,720 bottled water tests for 

A. hydrophilu conducted from 1992 to 1997, found that 17 samples (less than 1 percent) 

contained this pathogen, including two samples containing elevated levels of from 

10 to 100 cfu/ml, and three others containing extremely high levels (more than 

1,000 &/ml) of A. hydrophilu. 11* No other Aeromonus species were tested for in the 

Canadian study, so there is no way to know if any other species were present, as 

might be inferred from previous studies. Virtually no studies are available on 

A. hydrophilu in water bottled in the United States, though there is no reason to 

believe that US water is immune from contamination with these bacteria. 

Cryptosporidium, Giardia, and other protozoan parasites 

No data have been made publicly available on the results of any testing of bottled 

water for Cryptosporidium (the protozoan that sickened 400,000 people and killed over 

100 due to tap water contamination in Milwaukee in 1993) or Giurdiu (another common 

parasite). However, some experts have expressed concern over the possibility that 

such protozoan contamination of bottled water may occuru3 Independent health 

experts have noted that since in some cases the same surface-water sources used by 

municipal-tap water suppliers that have been found to contain these organisms are 

also used to supply water used by some bottlers, such contamination may take 

place. rr4 Studies have found some protozoan parasites (other than Cryptosporidium 

and Giurdiu) in French and Mexican bottled waters; I15 we have been unable to locate 

published surveys of protozoa in bottled water in the United States. 

A 1995 review of the possibility of contamination of bottled water with Cypto- 

sporidium by the California Department of Health Services (CDHS) noted that only 

about one out of five bottlers uses treatment generally recognized as adequate to 

remove or inactivate Cyptosporidium (for example, 19 percent of the bottlers use 
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reverse-osmosis membrane treatment, and 2 percent distill their water-both of 

which can be effective against Cry@Jsporidium).116 The survey found, in contrast, that 

about half of the bottlers rely on microfiltration filters, which “are inadequate to 

remove Cryptosporidium 00cysts.“117 Moreover, about 60 percent of bottlers disinfect 

with ozone, which, although “known as effective against Cryptosporidium oocysts,... 

requires higher levels of ozone than the bottled water industry currently uses.“118 

Cryptosporidium oocysts are the sporelike highly disinfection-resistant life stage of the 

protozoan Cyptosporidium; they can later transform into the disease-causing life 

stage of this parasite. 

The CDHS review noted that the bottled water industry in California is “aware of 

the significance of cryptosporidiosis and passed a resolution...which would recom- 

mend their members to filter water through 1 urn absolute filters.“*19 However, the 

survey noted, the California Bottled Water Association membership does not include 

all California bottlers, nor does it include out-of-state bottlers.‘20 Similar national 

“recommendations” from the International Bottled Water Association to their 

members that they are “encouraged” to use effective Cryptosporidium treatment 

also are not legally binding.r2’ 

Staphylococcus 

Studies have found several species of Staphylococcus bacteria in bottled water, 

including two species that “indicated post-extraction contamination [i.e., bacterial 

contamination during or after bottling and processing operations] which 

contravened” European regulations. lz Some S tuphylococcus strains can cause serious 

infections, particularly in vulnerable people. lz3 S. aureus excretes a toxin that is a 

common source of food poisoning; violent nausea, vomiting, and diarrhea can result 

from Staphylococcus contamination. Certain staph strains can also cause serious 

infections that can be highly invasive, infecting the skin and blood and causing 

abscesses in all organs. lz4 Many strains of Staphylococcus now are antibiotic 

resistant.lz5 It is not known how widespread Staphylococcus occurrence may be in 

bottled water. 

Mycobacteria 

A recent study of 150 samples of bottled water has found that there is a relatively 

high frequency of detection of mycobacteria in bottled water tested in Greece.iz6 In 

all, 23 of the samples (16 percent) contained mycobacteria, in 4 percent of the waters 

at levels of more than 1,000 cfu/l. 127 The bacteria are opportunistic pathogens that 

strike particularly the immune compromised, via consumption of contaminated 

water or food.rzs They are common causes of serious infection in AIDS patients.‘29 

Few if any comprehensive studies of these bacteria have been conducted for bottled 

water in the United States and other countries. 

Mold, algae, and yeast 

Although few studies have sought to document the extent of algae, mold, and yeast 

growth in bottled water, our review of state files indicates that these organisms have 
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lead to consumer complaints and state investigations in several cases noted as 

follows and others discussed in Technical Appendix 6, filed by NRDC with the Food 

and Drug Administration but not reprinted here. For example, a recent report by the 

state of New Jersey noted that the state had initiated bottled water recall actions for 

two products from 1995 to 1996-water produced by Triton Water Company 

(Burlington, North Carolina) and by Aqua Penn Spring Water Company (State 

College, Pennsylvania)-both due to what the state reported was the presence of 

mold in the water.130 The only detailed study of algae in bottled water we have 

located found that freshly bottled water in Egypt contained extensive contamination 

by numerous species of algae.131 

It is difficult to determine the health implications of such contamination. EPA 

recently has noted that although blue-green algae (cyanobacteria) in tap water are 

“generally not considered an important health risk...certain species may produce 

neurotoxins (which affect the nervous system), hepatotoxins (which affect the liver), 

and other types of toxins which, if ingested at high enough concentrations, may be 

harmful.“132 EPA also pointed out that high levels of toxins from Schizothrix calcicolu 

in tap water may have caused a waterborne-disease outbreak of gastroenteritis in 

1975, though EPA said there is “little evidence” that the levels found in most tap 

water supplies pose a major health risk. 133 EPA did not address bottled water 

contamination with these organisms, however. 

While tap water tends to be moving through pipes and usually is not stored in 

warm areas or sunlight after treatment, this is often not the case for bottled water. 

Technical Appendix 6 (filed by NRDC with the FDA but not reprinted here) includes 

a review of state bottled water files revealing several reports of algae, mold, or yeast 

in bottled water, sometimes allegedly linked to storage of the water in or near 

sunlight and sometimes not. 

EVIDENCE OF ILLNESSES FROM BOlTLED WATER 

As noted earlier, there is no active surveillance for waterborne disease in the United 

States, nor is there active surveillance of potential disease from bottled water, so the 

amount of disease from microbiologically contaminated bottled water (or tap water) 

is unknown. A few documented waterborne-disease outbreaks from bottled water 

have occurred outside the continental United States (see Appendix B to the main 

report) demonstrating the potential for a problem in the United States. 

NRDC surveyed all 50 states for their records regarding illnesses from bottled 

water. We received substantive responses to this question and records from only a 

few states. Our review of records from Ilhnois, Massachusetts, and Washington, and 

a 1985 report published by California officials, provide anecdotal evidence that con- 

sumers frequently report illnesses that they and/or their doctors believe was, or may 

have been, linked to their consumption of bottled water. 134 

Often consumer complaints of illness are accompanied by reports that there was an 

off taste or visual evidence of contamination (such as “scum” or other matter floating 

in bottles), or by documentation of contamination based on test results from state or 
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other independent laboratories. However, as best as we can tell from records provided, 

in none of these cases was a broad epidemiological evaluation of bottled water con- 

sumers complained about initiated by any public-health authority. In most cases 

after a consumer complaint was filed, the state took modest follow-up action such as 

state testing of the consumer’s water, state contact with the bottler to ask the bottler to 

recheck their equipment and water, and occasionally a state inspection of the bottler. 

In no case were we able to find evidence that the state or other health authorities 

affirmatively conducted an active evaluation of the health of other consumers of the 

bottled water who had not complained to the state. There a!so are many cases in 

which bacterial contamination is found (e.g., coliform bacteria or high levels of 

heterotrophic-plate-count bacteria), but the state took no action to evaluate whether 

people who consumed the water but had not filed complaints became ill. Technical 

Appendix 7 (filed by NRDC with the FDA but not reprinted here) discusses many of 

these alleged incidents in detail. 

CONCLUSIONS ABOUT MICROBIAL CONTAMINATION OF BOTTLED WATER 

Many people--including those who are ill and believe they need special protection- 

buy bottled water on the assumption that it is absolutely pure, or at least far more 

pure than tap water. This assumption in many cases may be incorrect. This is not to 

say that all or even most bottled water is microbiologically unsafe, although as 

discussed at length in this report, there are cases where some bottled waters’ safety 

reasonably may be questioned. 

In general, while there are exceptions where contamination does occur, testing for 

standard indicators of pathogenic bacteria found none in most major brands of bottled 

water, though about a fifth of the waters tested contained elevated levels of HJ?C bac- 

teria, a possible indicator of substandard source water or bottling practices. Of course, 

as discussed previously, special precautions are warranted for people who are especially 

vulnerable to infections, such as people who are chronically ill, young bottle-fed 

infants, the frail elderly, people on cancer chemotherapy, transplant patients on 

immunosuppressive drugs, and imrnunocomprornised people living with HIV/AID!% 

We recommend that such vulnerable people should boil their bottled water (or 

their tap water) or purchase bottled water certified as meeting FDA’s rules for 

“sterile water.” The United Kingdom Consumers Association recommends that 

consumers boil bottled water to be used by babies. 

Another option is to buy bottled water that has been treated with “absolute one 

micron” membrane filtration (or absolute “submicron” or better filtration-such as 

“reverse osmosis”) and with adequate levels of ozone to kill Cryptosporidium; or 

water treated by distillation.+ Vulnerable consumers should check with their state 

l It should be noted that while ozone at appropriate doses will kill Cryptosporidium and virtually any other 
microorganism, ozone also can break up any organic matter in the water and turn it into “assimilable organic 
matter” that can then serve as a food souse to any surviving or introduced microbes. Thus, if ozone is used it 
should be used at high enough doses to kill all microbes, and it may be advisable for other treatment to be used 
(such as p&nzatment with reverse osmosis, or carbon adsorption) to remove assimilable organic matter. 
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and FDA to be sure the bottler is fully in compliance with all Good Manufacturing 

Practice, FDA, state, NSF International certification, and IBWA controls. 

We recommend that FDA adopt strict standards for microbiological contamina- 

tion, including standards at least as stringent as EPA drinking (tap) water standards 

and monitoring for city water systems using surface water, and standards at least as 

stringent as the European Union’s (EU) microbial standards for bottled water and 

natural mineral water.‘35 Thus, FDA should adopt the EU bottled natural mineral 

water ban on E. coli and all other coliform bacteria, fecal streptococci (e.g., Strepto- 

coccus faecalis, recently renamed Entelococcus faeculis), sulfite-reducing anaerobes, all 

parasites and pathogens, and Pseudomonas aeruginosa. FDA also should adopt a limit 

of 500 &/ml for HPC bacteria at all times, as reflected in state guidelines, and 

should adopt the ELJ limit of 100 cfu/ml at bottling, and of 200 cfu/ml in 90 percent 

of samples 5 days after bottling (IBWA recommendation). In addition, FDA should 

mandate date-of-bottling information on labels, as well as a requirement for labeling 

as to precisely how the water was treated, what its source is, and whether it meets 

EPA-CDC guidelines for Cryptosporidium protection. 
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CHAPTER 3 Technical Report 

CHEMICAL 
CONTAMINATION 

T he bottled water industry generally has publicly maintained that there are no 

chemical contaminants in bottled water. For example, a widely disseminated fact 

sheet on bottled water distributed by the IBWA (the industry’s trade association) 

states the following in a question and answer format: 

Does bottled wafer contain any chlorine or harmful chemicals? 

NO.136 

However, our investigation has found that harmful chemical contaminants are 

indeed sometimes found in some brands of bottled water. 

NRDC testing (for about half of the FDA-regulated contaminants; see Table TR-l), 

found that at least one sample of about one fourth of the waters tested contained 

chemical contaminants at levels above applicable state or federal limits.* Many other 

waters contained synthetic organic chemicals or inorganic contaminants at levels 

below the often weak federal standards and were sold in states that had not adopted 

stricter state limits for those contaminants. Obviously, bottled water is not quite as 

pristine as many in the industry would have us believe. 

This report discusses evidence provided by some investigators who have found 

that chemical contaminants can be found in bottled water at levels violating the often 

weak federal bottled water quality standards. 137 These FDA standards are in many 

cases weaker than state limits and in some cases are less stringent than federal tap 

water standards (see Chapter 4 of the main report). NRDC’s “snapshot” testing found 

just two violations of the federal bottled water rules for chemical contaminants. Two 

of these were violations of the standard applicable in warm-weather areas for fluoride, 

in Odwalla Geothermal Natural Spring Water (two tests of 10 bottles each, cornposited, 

both tests above the warm-weather fluoride standard) and in Black Mountain 

Fluoridated Water (two tests, one of 10 bottles composited and the second of 4 bottles 

cornposited). Thus, in our limited bottled water testing, while strict health-protective 

state limits for chemicals sometimes were not met by about one fourth of the waters, 

the weaker federal bottled water standards generally were not violated. 

Among the chemical contaminants of greatest concern that have been found in 

bottled water are volatile organic chemicals that are probable human carcinogens; 

* For cost reasons, we did not test for any radiological contaminants. 
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arsenic, which is a known carcinogen and toxin; certain other inorganic chemicals; 

and plastic or plasticizing compounds, some of which are probable human carcino- 

gens. While most bottled water contained no detectable levels of these contaminants, 

or contained levels of the contaminants lower than those found in many major cities’ 

tap water, we found that one cannot assume on faith, simply because one is buying 

water in a bottle, that the water is of any higher chemical quality than tap water. 

INORGANIC CHEMICAL CONTAMl,NATION 

Our testing found that certain inorganic contaminants are found fairly often in 

bottled water. The inorganic contaminants of concern found with the greatest 

frequency were arsenic and nitrate. 

Arsenic in Bottled Water 
Health concerns regarding arsenic in drinking water 

Arsenic is categorized by EPA and other U.S. and international agencies as a “known 

human carcinogen,” one of the few chemicals that has been shown unambiguously 

to cause cancer in humans due to consumption of heavily contaminated drinking 

water.138 It is also a chronic toxin causing vascular and other diseases. These 

determinations were based on large studies of people who generally drank water 

containing levels of arsenic in excess of EPA’s current standard of 50 ppb.139 

Studies also show a variety of other adverse health effects from drinking arsenic- 

containing water, including vascular problems, reproductive toxicity, skin problems, 

and other diseases.140 Thus, among the adverse effects of arsenic ingestion in 

drinking water are: 

b Skin cancer. In humans, skin cancer has long been associated with chronic ingestion 

of arsenic.141 A clear dose-response relationship for skin cancer and arsenic exposure 

has been shown in studies of affected populations, and there is therefore little debate 

about whether relatively high doses of arsenic in drinking water cause cancer.l”’ The 

standard risk assessment for arsenic uses skin cancer as the most sensitive end 

point. 143 Because this type of cancer is often more curable than the internal cancers 

that have been linked to high levels of arsenic exposure, some have argued that its 

should not be weighed as heavily as other cancers.*44 Others, including NRDC, 

believe that the trauma and risk of contracting skin cancer should not be discounted. 

b Bladder cancer, kidney cancer, liver cancer, and lung cancer. AB of these internal cancers 

have been observed at elevated rates in populations exposed to arsenic in their tap 

water.*45 Several epidemiological studies done in affected areas in Taiwan and Japan 

show a clear positive relationship between the level of ingested arsenic and the risk 

of developing these internal cancers. 146 A 1995 seven-year follow-up study in Taiwan 

also found that there was a clear dose-response relationship between lung, bladder, 

and other internal cancers and ingested arsenic from tap water.147 Since these 

internal cancers have a higher fatality rate than skin cancer, their prevalence at any 

time in a given population will be small (because the victims may die before being 
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considered in statistical studies). Therefore, generally only well-designed cohort 

studies can detect an increased risk between high levels of arsenic exposure and 

internal cancers in a small population. 

b Birth defects, sponfaneous abortions, and ofher reproductive problems. Several studies 

have documented numerous other adverse health effects linked to the oral exposure 

of high levels of arsenic. These include congenital heart disease, birth defects, spon- 

taneous abortions, and chromosomal aberrations.‘48 Epidemiological studies of 

people exposed to arsenic in their drinking water or from living near smelters have 

shown an apparent link between arsenic exposure and spontaneous abortions and 

stillbirths.149 Similarly, studies have shown that arsenic produces developmental 

toxicity including birth defects, fetal death, and growth retardation in the uterus, in 

at least four species of animals studied: hamsters, mice, rats, and rabbits.150 Among 

the birth defects of greatest concern are cardiovascular and neural-tube defects.151 

b Vascular disease. U.S. populations with high exposure to arsenic in their drinking 

water also have a high incidence of vascular problems such as arteriosclerosis and 

aortic aneurysms, according to recent epidemiological evidence.152 Epidemiological 

studies done on the Taiwanese population also demonstrated a strong association 

between the ingestion of the contaminated water and the risk for developing various 

vascular diseases.‘53 Similarly, clinical observation of exposed individuals in Chile 

suggests a high occurrence of various vascular changes in that population. Epidemi- 

ological studies confirm that the exposed group had a greater incidence of vascular 

disease than did a comparable control group. is4 Some key researchers believe that 

the clogged arteries, or arteriosclerosis caused by arsenic exposure may be a neo- 

plastic process-that is, a process where by massive damage can be caused when a 

single damaged cell reproduces itself over and over again to cause harm, as in 

cancer.‘55 Leading researchers on these effects suggest that the mounting data 

demonstrating an association of arsenic in tap water with arteriosclerosis and cancer 

may add further support for this theory.*% 

b Diabetes mellitus, hypertension and ischemic heart disease have been clinically docu- 

mented among populations who consume water containing high levels of arsenic.157 

Data obtained in Taiwan show higher doses of arsenic correspond with a higher 

prevalence of diabetes. lss An increased prevalence of hypertension has also been 

shown to be associated with chronic arsenic exposure.‘59 These diseases have also 

been associated with arsenic ingestion in Chile and Mexico.160 

b Skin disease. Skin problems have long been associated with ingesting arsenic.161 

Indeed, signs of skin changes are often used to select out exposed individuals for 

further study. Hyperpigmentation and hyperkeratosis are often observed in cases of 

arsenic ingestion. The precancerous dermatologic plaques characteristic of Bowmen’s 

disease may also indicate arsenic exposure.162 In a case report examining Bowmen’s 

disease in African-Americans, the author noted the coincident problems of hyper- 

tension, heart disease, and diabetes mellitus. 163 It should be noted that Bowmen’s 

disease is considered rare among African-Americans. Three of the seven cases 

described may have had exposure to arsenic; exposures in the other cases were 

difficult to determine retrospectively. 
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Standards for arsenic h water

EPA adopted its current standard for arsenic in tap water of 50 ppb as a temporary

“interim” standard in 1975; in fact, this standard. has remained unchanged since 1942,

when it was first established by the U.S. Public Health Service (USPHS).l@ The USPHS

set the 1942 standard based upon the presumed (and, it was later learned, inaccurate)

levels of exposure to arsenic from water compared with other sources, and minimal

information on its acute toxicity, without the knowledge that arsenic causes cancer.165

Despite the weaknesses and the dated science upon which the 1942 standard is

based, FDA has simply ratified the 1942 standard of 50 ppb for bottled water.166

As early as 1962, the USPHS cited emerging evidence of arsenic’s carcinogenicity

and low-level toxicity and recommended that arsenic levels in tap water be lowered

to 10 ppb but did not make this enforceable.167 The World Health Organization’s and

European Union’s tap and bottled water arsenic standard is 10 ppb, based on cancer

risk-five times stricter than EPA’s and FDA’s arsenic standard.lbs

The California Department of Health Services’ draft “recommended public health

level” (i.e., the goal level that would be safe in drinking water) for arsenic in

drinking water is 2 parts per trillion (ppt)169—that’s 25,000 times stricter than EPA’s

tap water standard, In addition, under California’s Proposition 65, which requires

clear and reasonable warnings from companies that expose people to unsafe levels of

toxic chemicals, the California Department of Health Services has set a level for

arsenic, based on its carcinogenicity, of 10 micrograms of arsenic per day.170This

translates into a requirement under California law, then, that bottled water contain-

ing more than 5 ppb arsenic must bear a clear and reasonable warning of the health

threat it presents to consumers.*

The federal government has largely abdicated its role in meaningfully controlling

arsenic in tap or bottled water. Indeed, according to EPA’s own risk assessment, the

current EPA (and FDA) water standard of 50 ppb arsenic presents a 1 in 400 lifetime

cancer risk171—a cancer risk 2,500 times higher than that considered acceptable in

other EPA programs. 172EPA’s estimate is that a 1 in 1 million cancer risk (the maximum

cancer risk allowed, for example, for pesticides in food and drinking water combined

under the EPA pesticide program* 73) exists if arsenic is found at just 0.02 ppb

(that is, 20 parts per trillion). Arsenic in water at 2 ppb, EPA calculates, presents a

1 in 10,000 cancer risk. Thus, currently EPA’s (and FDA’s) arsenic standard is not

protective of public health. EPA has missed two statutory deadlines by which the

agency was required to update the arsenic-in-tap water standard (one deadline in

the 1970s, another in the 1980s); EPA is now under a new third deadline to revise it

by 2001.174

In the only up-to-date water-related health standard for arsenic EPA has issued in

the past 20 years, the agency recommended (in its 1980 “water quality criteria”

document) water-quality standards under the Clean Water Act for arsenic in surjace

waters, based on human health concerns, of between 0.22 parts per trillion and

* The California “no significsmt risk” level of 10 microgram of arsenic per day would be exceeded for any person
drinking water containing over 5 ppb (parta per billion, or micrograms per liter) of arstic, using the standard
California Department of Health Services regulatory assumption that people drink 2 liters of water per day
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22 parts per trillion. 175 Ironically, several bottled waters we tested contained 

hundreds of times higher levels of arsenic than EPA recommends be allowed in 

ambient surface water in order to protect public health. 

Arsenic levels f0und.h bottled water 

NRDC’s testing found arsenic in at least one sample of about one sixth of the brands 

of water tested. Overall, arsenic was found at levels of greater than 2 parts per billion 

(ppb) in at least 1 sample of 18 out of 103 brands tested (17 percent). (See Appendix A 

and Figure 5 of the main report.) This included eight waters* (8 percent) sold in Cali- 

fornia that contained arsenic levels of greater than 5 ppb in at least one test, which, 

under California’s Proposition 65, were required to be labeled with a clear and reason- 

able warning regarding their cancer risk since they exceed the state-specified cancer 

risk level.* None of the waters, however, were sold with the mandatory clear-and- 

reasonable warning. Five of these waters (5 percent) also exceeded the European 

Union and World Health Organization 10 ppb standard for arsenic in drinking water 

in at least one test. None exceeded FDA’s weak and outdated arsenic standard (see 

previous discussion) of 50 ppb. As noted in Figure 5 of the main report, in most 

cases more than one test of the same water exceeded the Proposition 65 level for 

arsenic, and in others, one test exceeded that level and a second test did not, indi- 

cating variability in these waters’ quality. 

Arsenic also is found in many public water systems, though apparently it 

usually occurs in most cities’ tap water at levels well below that of some of the 

higher-arsenic bottled waters we tested. For example, NRDC and two other groups 

surveyed more than 100 major U.S. cities’ tap water arsenic levels in 1995. 176 

We found that only about 5 percent of the cities for which we obtained data had 

arsenic levels of greater than 15 ppb, and that only two of the systems surveyed 

had arsenic levels greater than 30 ppb. In The majority of the 100 cities surveyed 

had 2 ppb or less of arsenic in their water-less than 18 of the bottled waters we 

tested.178 

As previously stated, these bottled waters contain arsenic at levels exceeding 

the concentration that EPA recommends states establish as standards for ambient 

surface waters,* such as lakes or rivers, in order to protect public health.‘79 In other 

words, in a state following EPA’s advice, an industry could be charged with 

violating the Clean Water Act if it discharged enough pollution to cause ambient 

water in a stream or lake to reach the arsenic levels found in some of the bottled 

water we tested-# 

l The Caliiomia “no significant risk” level of 10 micrograms of arsenic per day would be exceeded for any person 
drinking water containing more than 5 ppb (micrograms per liter) of arsenic, using the standard California 
Department of Health Services regulatory assumption that people drink 2 liters of water per day. See Title 22 
California Code of Regulations 5512000; 12701,12709,12721. 

fThese ambient-water-quality standards are used to set limits applied for industry discharges into these water 
bodies but are not directly enforceable for tap water. 

d States and EPA sometimes allow poUuters to discharge a pollutant such as arsenic at a level above the water 
quality standard, so long as the pollutant in the ambient water in the stream or lake after mixing (i.e., the water 
outside of the supposedly small “zone of initial dilution”) remains below the water quality standard. 



It is particularly troubling that people who may buy bottled water precisely 

because they seek to reduce their exposure to contaminants in their drinking water 

such as arsenic may in fact be doing themselves no favor by spending money to buy 

water in bottles. Their tap water may have a lot less arsenic in it than their bottled 

water does. 

Nitrate 
Health effects of nitrate 

Nitrate (and its reduced form, nitrite) can cause blue-baby syndrome (methemo- 

globinemia). This is an illness primarily suffered by infants in which the red blood 

cells cannot take oxygen to the brain and other parts of the body, which can lead to 

asphyxia (i.e., “blue babies”) and, in some severe cases, death.lsO EPA and the 

National Research Council (NRC) maintain that the current EPA drinking water 

standard is sufficient to protect infants from blue-baby syndrome and generally is 

adequate to protect public health.lsl 

However, this view is controversial. For example, a recent review of the evidence 

by the nonprofit research organization Environmental Working Group (EWG) 

cites several European studies that have found apparent adverse effects resulting 

from exposures of some infants at levels below the current EPA and FDA standards 

for water.ls2 In releasing this report citing concerns about the adequacy of protection 

offered by the current nitrate standard, EWG was joined by Burton Kross, Ph.D., 

Associate Professor at the University of Iowa’s Department of Preventative Medi- 

cine and Environmental Health, and one of the nation’s leading medical researchers 

on the health effects of nitrate.183 EWG and Kross point out that infants are not the 

only susceptible subpopulation for nitrate; disproportionate percentages of African- 

Americans, Alaskan Eskimos, and Native Americans reportedly lack an enzyme that 

helps prevent or reduce the impact of methemoglobinemia.‘~ In addition, EWG 

notes that several other adverse health effects have been reported to be associated 

with elevated levels of nitrate in drinking water, including thyroid problems, 

hypertension, and certain birth defects.lfi 

Both nitrate and nitrite, when metabolized in the body, are believed by some 

scientists to be the precursors to cancer-causing substances (e.g., N-Nitroso com- 

pounds); several epidemiological studies have found an association between nitrate 

and cancer.l”” Neither EPA nor the NRC has embraced the view that cancer is a 

serious risk from nitrate exposure, though neither completely dismisses it either.ls7 

Standards for nitrate in drinking water 

EPA set a standard for nitrate and nitrites combined in tap water of 10 parts per 

million (ppm), which FDA has adopted for bottled water. In addition, EPA and FDA 

have both adopted a standard for nitrites alone of 1 ppm. Unlike virtually all of 

EPA’s drinking water standards for acutely toxic chemicals, there is no safety margin 

under the current nitrate standard. Still, a 1995 NRC study found that the standard 

need not be tightened.ls8 
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Some such as EWG and physicians who joined the organization in issuing its 

report have noted that the nitrate/nitrite standard is based on 45-year-old science 

and argue that it allows too great a risk for infants; they critique the NRC study for 

overlooking several important European studies suggesting that the current U.S. 

standard is insufficiently protective. 189 If this view is correct, EPA’s standard leaves 

no margin of safety for infants and probably actually allows some susceptible infants 

to become ill at this level.lgO Other nations have been persuaded, based on the 

evidence, to adopt far stricter nitrate standards; for example, Germany and South 

Africa reportedly have set standards at 4.4 ppm.igl 

Occurrence of nitrate in bottled water 

Many bottled waters NRDC tested contained some nitrate, generally levels well 

below the applicable standards (see Appendix A of the main report). None of the 

bottled waters we tested contained nitrate at a level above the EPA-FDA standard of 

10 ppm for nitrate. However, six waters (6 percent)-generally labeled as “mineral 

water”-contained nitrate levels in excess of 2.0 ppm (see Table 4 of the Main 

Report). Moreover, five waters contained more than 3.0 ppm in at least one test. 

The US. Geological Survey says that nitrate levels in excess of 3 ppm may indicate 

human-caused nitrate contamination of the water, 192 although it may be that some 

mineral waters naturally contain higher nitrate levels. 

Other surveys have found similar results. For example, according to a 1997 

publication by New Jersey officials, the state found, after reviewing tests submitted 

by 171 bottlers, that one water-Fuentes De Cutolo Spring Water-violated the state 

and federal nitrate standard of 10 ppm, containing 11.7 ppm nitrate.193 The state 

“requested that this firm either reduce the level of nitrate by treatment or change the 

product label to include a statement ‘contains excessive nitrate”’ on its label. 

NRDC’s test results are similar to the findings of the Pennsylvania and Wisconsin 

state surveys described further in Chapter 4 of this Technical Report. Pennsylvania 

found that three of about 50 brands tested consistently contained nitrate at a level 

“about half of the standard” (i.e., at about 5 ppm).‘94 Wisconsin’s annual surveys of 

about a dozen waters sold in the state generally find that 2 to 4 of 12 bottled waters (17 

to 33 percent) sampled contain elevated nitrate levels (ranging from 1.0 to 3.6 ppm).195 

Conclusions about nitrate In bottled water 

While none of the bottled water NRDC tested exceeded the EPA-FDA standards for 

nitrate or nitrite, there still may be reason for concern. Two of the waters we tested 

(Hildon Carbonated Mineral Water and Hildon Still Mineral Water) violated the 

stricter standard of 4.4 ppm in place in Germany and other nations in one sample. 

A retest of Hildon Still Mineral Water found nitrate at a level of 5.4 ppm-again 

above the German standard. 

Moreover, the New Jersey study found that at least one water exceeded even the 

weak FDA standard of 10 ppm. It should be remembered that there is a narrow 

margin of safety (if any) in the nitrate standard. Parents of infants should take extra 

precautions. They may wish to check with their water bottler on nitrate levels, use 
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tap water they are sure contains no nitrate or bacteria, or install and properly 

maintain a point-of-use device (certified by NSF International for nitrate removal) 

to limit their children’s potential nitrate exposure if they use water to reconstitute 

formula. As a general matter, it may be wise for parents to avoid feeding their 

infants with mineral water that contains relatively elevated levels of nitrate. 

Fluoride 
Health issues and standards for f&wide 

Fluoride is a controversial chemical when added to tap or bottled water. Some argue 

that it is important to well-being-that it helps to build strong teeth and avoid dental 

cavities-and that it should be added to bottled or tap water to be sure children who 

rely on this water will get enough fluoride in their diet.196 EPA197 and U.S. Depart- 

ment of Health and Human Services’98 reviews of the scientific evidence have con- 

cluded that fluoride added to water at levels below the EPA and FDA standards has 

benefits for dental health and poses no substantial health risk. They also found that 

the evidence of fluoride’s carcinogenicity is “equivoca1.“1W 

Others note that fluoride at levels below the current EPA standard can cause 

dental fluorosis, including tooth mottling (discoloration of teeth), and that at higher 

levels fluoride can cause skeletal fluorosis (which can cause bone brittleness) and 

fluoride poisoning. 2oo A recent epidemiological study of children in Mexico who 

consumed levels of fluoride in bottled and tap water ranging from 0.33 ppm up to 

6.97 ppm showed that the prevalence and severity of dental fluorosis increased in 

proportion to increasing levels of fluoride in the water.*O’ At levels below 0.7 ppm 

(below the lowest FDA standard applicable in the warmest areas), the study found 

that 69 percent of the children had fluorosis, whereas 98 percent of the children 

consuming water containing more than 2 ppm had fluorosis.202 People often boiled 

their water before drinking it, or used boiled water to reconstitute formula, but 

boiling was found to concentrate the fluoride and was associated with increases in 

dental fluorosis?03 

Those who are concerned about excessive fluoride exposure also argue that, 

according to several studies, fluoride poses cardiac, cancer, and certain other 

health risks, particularly at higher levels; thus, they say it should most definitely 

not be intentionally added to drinking water or bottled water.204 They argue that 

many of the studies that show adverse effects of fluoride have been ignored by 

EPA and other authorities, and that any voice of dissent has been stifled.205 Indeed, 

the employees union for EPA scientists and two Ph.D. scientists at EPA have recently 

alleged that EPA issued its fluoride standard at a higher level than appropriate due 

to substantial political pressure and that the current standard is too high to assure 

protection against adverse health effects206 At a minimum, those on this side of 

the debate argue, consumers should be able to make their own decision-not have 

it thrust upon them. 207 Thev argue for a lower fluoride standard and/or a policy _ 

of no intentional addition of fluoride to drinking water, to enable consumers to 

make their own choices. By extension, some have urged that bottled water contain 
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no fluoride (or that, at a minimum, bottled water should be clearly labeled with 

fluoride content) to offer consumers a choice regarding whether they want fluori- 

dated bottled water. 

EPA set an enforceable standard for fluoride in tap water of 4 ppm, and a 

secondary (unenforceable) standard based on teeth mottling of 2 ppm.*08 FDA has 

set a variable standard ranging from 0.8 to 1.7 ppm (for water to which fluoride is 

intentionally added), depending upon the annual average high temperature at the 

point of sale.209 For bottled water to which fluoride is not intentionally added, the 

FDA standard is from 1.4 ppm to 2.4 ppm, again depending, on the temperature at 

the point of sale. 210 The standard is lower for warm-weather areas because people 

living in warm climates tend to drink more water, and thus would likely be exposed 

to more fluoride.211 With a narrow margin of safety in the standard for fluoride, the 

allowable level was reduced for water sold in these warmer areas. 

Occurrence of fluoride in bottled water 

NRDC testing found that about one fourth of the bottled water tested for fluoride 

contained it in at least one sample. As noted in Table TR-6, in six cases the water 

contained fluoride in at least one sample at a level in excess of 0.80 ppm-the FDA 

and state-of-California standard that applies to bottled water to which fluoride is 

added, if they are sold in warmer areas (with an annual average high temperature of 

greater than 79.3 degrees Fahrenheit).212 

Odwalla Geothermal Natural Spring Water tested at 1.5 ppm fluoride (test 1) and 

1.6 ppm (test 2). This violated the FDA standard of 1.4 ppm for waters to which no 

fluoride was added (applicable to sales in those warm-weather locations previously 

noted above). Also in violation when sold in warm areas was Black Mountain 

Fluoridated Water, which has fluoride added; our first test found that it contained 

0.93 ppm fluoride and a second test found 1.3 ppb fluoride. As noted, the FDA and 

California standard of 0.8 ppm applies to such fluoride-added bottled water sold in 

warmer areas. 

Safeway Drinking Water (sold in California) contained 0.81 ppm in our test, just 

over the 0.8 ppm standard for warmer areas, assuming the fluoride was added, 

which is likely since the water is labeled as coming from a municipal-water plant, 

and such plants generally add fluoride. However, it is not known with certainty 

whether the fluoride was added, so there is no certainty this water violated FDA and 

state standards. 

Safeway Seltzer Water from California also apparently had fluoride added, as it 

apparently came from a municipal source, and was tested once and found to contain 

fluoride at a level just over the warm-weather-area standard of 0.8 ppm for bottled 

water with fluoride added. Similarly, Lucky Seltzer Water was found to contain 

0.84 ppb, which would be above the California and FDA warm-weather standards if 

the fluoride was added (the source of the water and the fluoride is not apparent 

from the bottle). However, seltzer water technically is not “bottled water” under 

FDA rules (though it is under California rules), as seltzer is explicitly excluded from 

the FDA definition of bottled water (see Chapter 4 of the main report). 
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TABLE TR-6 
Selected Fluoride Levels In Bottled Water 

Bottled Water 

Black Mountain 
Fluoridated 

Fluoride Level Fluoride Standard Applicable Comments 
(in ppm) (in warm weather areas)a 

0.93 test 1 0.8 (because fluoride is Violates FDA standard when 
1.3 test 2 added) sold in warm areas; label 

indicates fluoride added 

Crystal Geyser Alpine 0.82 
Spring Water 

0.8 (if fluoride added) 
or 
1.4 (if fluoride not added) 

Apparently does not violate FDA 
standard, as fluoride apparently 
not added (label does not 
mention any fluoride addition) 

Lucky Seltzer Water 0.84 None Is explicitly excluded from the 
FDA definition of “bottled 
water,” though CA standard 
applies. 

Odwalla Geothermal 1.5 test 1 
Natural Spring Water 1.6 test 2 

1.4 Violates FDA standard when 
sold in warm areas 

Safeway (California) 0.81 0.8 (if fluoride added) May violate FDA standard, if 
Drinking Water or fluoride added: label indicates 

1.4 (if fluoride not added) the water is from a municipal 
source, which generally add 
fluoride 

Safeway (California) 0.83 None Is explicitly excluded from the 
Seltzer Water FDA definitions of “bottled 

water,” though CA standard 
applies. 

B This fluonde standard is applicable in warm weather areas (Le. where the annual average high temperature is over 

79.3 degrees F). As noted in a previous note, according to government and academic climate data available online at 
wwv.worldclimate.com, there are many areas across California that would meet this definition, including locations in 

Los Angeles County, Kern County, San Bernardino County, Riverside County, San Diego County, lnyo County, Imperial 

County, etc. 

Source: NRDC, 1999 

Finally, Crystal Geyser Alpine Spring Water, in our single test of the water, came 

in at 0.82, also just above the 0.80 ppm fluoride standard for water with fluoride 

added, applicable in warm-weather areas. From the label, however, this water 

appears to be bottled without addition of fluoride (although that is not explicitly 

stated), so it apparently is not in violation. 

Previous surveys of bottled water quality have found elevated levels of fluoride 

in some cases. A 1989 study by University of Delaware researchers found that 

6 of 37 bottled mineral waters (16 percent) tested contained fluoride at levels above 

1 ppm. These waters and their fluoride levels were: Aqui (2.6 to 2.7 ppm); Black 

Forest (2.4 to 2.6 ppm); Imperator (2.1 to 2.2 ppm); Knajazmilos (4.3 to 4.4 ppm); 

Vichy Celestins (5.0 to 5.1 ppm); and Vichy St. Yorre Royal (7.4 to 7.9 ppm). Similarly, 

a 1987 survey by Consumers Union found that 5 of the 50 bottled mineral and other 

waters tested (10 percent) contained more than 1.0 ppm fluoride. Those waters and 

their fluoride levels were: Ramlosa Sparkling Mineral (3.2 ppm), Peters Val Naturally 

Sparkling Mineral Water (2.5 ppm), Calistoga Sparkling Mineral Water (10.1 ppm), 

Crystal Geyser Sparkling Mineral Water (7.5 ppm), and Vichy Celestins Natural 

Alkaline Mineral Water (5.7 ppm).213 

Thus, while most of the water NRDC tested contained fluoride levels well below 

standards, it appears that in some cases bottled water may be a source of fluoride, 
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sometimes at levels above applicable standards. This may be a concern for young 

children and certain others if they consume significant amounts of highly fluoride- 

rich bottled water. 

Contamination Incidents with Other Inorganic Chemicals 

In response to both our survey of states and other information, we have learned of 

several instances in which apparent mistakes by bottlers or other problems caused 

contamination of the bottled water with chemicals at relatively high levels, including 

excessive chlorine and excessive malic acid. Thus, in addition to contamination of 

bottled water from source-water pollution, the bottling process itself may result in 

the addition of contaminants. Some of these alleged incidents* include: 

Poland Spring chlorine contamination and recall (1996). According to state files, 

after a series of complaints from consumers were filed in late October and November 

1996 with Massachusetts and New Hampshire state officials and with Poland Spring 

(a Perrier company), it was determined that half-liter bottles of Poland Spring were 

contaminated with excessive levels of chlorine. 214 The levels of chlorine measured in 

the water reportedly ranged as high as 10 ppm (though most samples tested well 

below this)?15 compared with EPA’s health standard (enforceable beginning on 

December 16,200l) for chlorine of 4 ppm. *16 Perrier initially “quietly recalled” the 

water-but the recall ultimately ballooned to more than 1,000 cases217 An internal 

Perrier memorandum on the recall notes that “this is a very delicate issue....“218 The 

chlorine contamination apparently was caused by human error or equipment prob- 

lems in operation of the bottling equipment, which allowed concentrated chlorine 

solution to be pumped into some of the bottled water219 

Crystal Springs Pure Drinking Water recall-excessive chlorine (1997). A manu- 

facturer-initiated recall of approximately 30,000 cases of 1 gallon jugs of Crystal 

Springs Pure Drinking Water, from Hillsboro, Oregon (distributed in California, 

Idaho, Nevada, Oregon, and Washington State), reportedly occurred in 1997.=O The 

recall, published reports note, was prompted by “excessive chlorine levels.“221 

VOLATILE-ORGANIC-CHEMICAL CONTAMINATION 

Volatile organic chemicals (VOCs)-i.e., chemicals that contain carbon and hydrogen 

and readily evaporate into the air-are sometimes found in bottled water, according 

to NRDC’s sampling and that of previous investigators. Many of these VOCs are of 

potential health concern because they are probable human carcinogens, cause 

* NRDC bases this report about the alleged contamination incident of Poland Spring on official state files on this 
case that were provided to NRDC pursuant to state open-record or freedom of information laws. In the case of the 
alleged Crystal Springs incident, our report is based on FDA enforcement activities discussed in published reports 
from FDA’s Weekly Enforcement Report (www.fda.gov, FDA JXorrement Report dated March 12, 1997) and the 
food-industry trade press. NRDC did not seek to independently verify claims or facts noted, so they should be 
reviewed with this in mind. 
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reproductive harm, or have other toxic effects, maintain EPA, Califomia health 

officials, and other authorities.*2 

The most common VOCs we found in bottled water were toluene and xylene 

(which were of unknown origin but often are used in industry and are components 

of gasoline), and the by-products of the chemical reactions between organic matter 

in water and chlorine used to disinfect it (such as trihalomethanes). About one 

third of the waters tested contained trihalomethanes (THMs) in at least one sample, 

including 15 waters (15 percent) with at least one sample containing levels of 

TIHMs exceeding the industry-recommended bottled water TTHM maximum 

of 10 ppb. That 10 ppb TTHM standard has been adopted in California and 

Maryland but by few if any other states (levels we found ranged from 10.4 ppb 

to more than 90 ppb; a few of these waters were seltzers, so technically FDA’s 

bottled water standards do not apply to them, although California bottled water 

standards do apply to seltzers). In addition, 16 waters (16 percent) contained other 

(non-THM) VOCs (ranging from 0.2 ppb to 230 ppb) in one or more samples. 

None of these VOCs were found at levels that exceeded the generally weak FDA 

standards. 

The results in this NRDC study are consistent with those of other studies.223 

We did not analyze, however, for certain VOCs--such as cyclohexane, which 

can migrate into water from plastic bottles-found in bottled water by other 

investigators.224 

The likely sources of VOCs in bottled water are source water contamination, con- 

tamination during processing or bottling, or, in the case of trihalomethanes, water 

chlorination. The significant potential for contamination of bottled water with VOCs 

during processing has been emphasized in previous investigations. One study, for 

example, pointed out that 

the equipmenf and handling-intensive processing of bottled water provides 

many opportunities for the introduction of contaminants. For instance, 

operation and mainfenance of equipment (e.g., ozonators, pumps, &ionizers, 

bottlefillers) requires the use of lubricants and cleaning solvents which if 

not adequately controlled will contact the water product. The presence of 

VOCs indicates the need for better quality control at the bottling plants, 

and continuous monitoring and surveillance by the oversight agency.225 

It is, however, often difficult or impossible to isolate the specific cause of VOC 

contamination of bottled water merely through testing of the finished product. 

Trihalomethanes 
Health concerns and standards for trihalomethanes 

Trihalomethanes (THMs) are a family of four VOCs (chloroform, bromoform, 

dibromochloromethane [DBCM], and bromodichloromethane [BDCM]) that 

generally result from the chlorination of water in order to kill microbes. THMs 

usually are present in water as a result of chemical reactions between organic matter 

in water (such as decayed soil or leaves) and chlorine used to disinfect water. They 
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generally are viewed as “indicators” of the presence of a wide variety of other 

chlorinated and brominated* organic chemicals created by chlorination.226 

Advanced water-treatment processes (such as use of certain membranes or 

activated carbon, or use of alternative disinfectants like ultraviolet radiation or 

ozone) can eliminate or substantially reduce THMs.*~~ The presence of THMs 

probably indicates that the bottled water was derived from tap water (which 

generally contains THMs if it is chlorinated), although it is possible that the bottles 

or water (or both) were chlorinated by the bottler and thereby created THMs. 

THMs have been associated in more than a dozen epidemiological studies (of 

people who drink chlorinated tap water) with increased risks for bladder, rectal, and 

certain other cancers and have been shown to cause cancer in lab animals as weIl.z’-8 

EPA and other health agencies have classified several trihalomethanes as “probable 

human carcinogens.” 

In addition, several recent epidemiological and animal-toxicology tests have 

associated chlorination by-products (including but not limited to THMs) with 

increased risks for spontaneous abortions and certain birth defects, such as neural- 

tube defects (defects that deform the spinal cord, such as spina bifida) and heart 

defects. 229 Most investigators emphasize the need for confirmatory studies. It has 

been suggested in California studies that women who drink bottled water in some 

cases may have a lower risk of having a spontaneous abortion than women who 

drink tap water. 230 The most recent of these studies finds a link between women who 

consumed large amounts (more than five glasses per day) of tap water containing 

THM levels above 75 ppb (below current EPA standards) compared with women 

who drank bottled water. However, no information was provided on THM levels in 

the bottled water brand(s) consumed by these women.23’ 

In 1979, EPA adopted an “interim” rule for total trihalomethanes (TTHMs) of 100 ppb 

in what EPA then characterized as a temporary measure that was not necessarily fully 

protective of health, .232 FDA adopted that standard and still applies it to bottled water. 

This 100 ppb federal Tl’Hh4 drinking water standard is widely viewed as inadequate 

by public-health, environmental, consumer, and medical groupsZ3 Under a negotiated 

rule (agreed to by the industry, health officials, and others), EPA issued a final rule 

dropping the allowed levels of THMs in tap water down to 80 ppb in December 1998; 

EPA has proposed to decrease it at a later date to 40 ppb (though this later number is 

subject to a further negotiation before becoming enforceable).234 While an improvement, 

many experts view these new tap water standards as unduly high, particularly as 

they are applied to bottled water. 235 The tap water rules for THMs under the Safe 

Drinking Water Act are based on the economics and financial limitations of the tap 

water treatment industry and do not achieve EPA’s health goal for THMs. 

The bottled water industry, which charges hundreds or thousands of times more 

than tap water per gallon of water, has publicly stated that it can afford a much 

stricter and more health-protective ITHM standard. Indeed, the International 

l When source water containing bromine is chlorinated, the bromine also cm react with the organic matter in the 
water, cmting bmnimted by-produbs. 
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Bottled Water Association (IBWA), the bottled water industry’s trade association, has 

urged a bottled water standard for TTHMs of 10 ppb-one tenth of the current EPA 

and FDA standard (and one eighth of the new EPA tap water standard issued in 

December 1998). u6 In addition, the IBWA model code, which the industry urges 

states to adopt, includes a TTHM standard of 10 ppb.237 

California adopted a 10 ppb TTHM limit for bottled water to ensure public-health 

protection, *238 the California Bottled Water Association, the state’s bottled water 

industry trade association, publicly supports a 10 ppb TTHM limit.239 Similarly, 

Florida adopted a 10 ppb THM limit,in 1992240 but repealed it in 1997.241 Interestingly 

Florida’s bottled water industry trade association publicly supported a federal 

10 ppb TTHM standard on health grounds. 242 IBWA petitioned FDA in January 1988 

to adopt a 10 ppb THM standard for bottled water, *243 FDA rejected that request, for 

reasons not entirely clear from the record.244 

In addition to the stricter California bottled water limits for total THMs, under a 

state citizen-initiative-enacted law called Proposition 65, the California Department 

of Health Services has established “no significant risk levels” for some of the indi- 

vidual THMs, based on a state review of the health-effects data.245 Under the law, 

levels of chemicals at or below these “no signficant risk” or so-called “safe harbor” 

numbers are presumed to be safe. The “safe harbor” levels for individual THMs are 

discussed in greater detail below. Companies doing business in California may not 

expose people to levels in excess of these levels without clear and reasonable 

warning to potentially exposed people and may not discharge these chemicals into 

any source of drinking water.246 

Occurrence of Trihalomethanes in Bottled Water 

Total trihalomethane (lTHM) levels. NRDC’s testing found ITHMs in about one 

third of the 103 bottled waters we tested. The labs found TTHM levels in excess of 

the stricter California-IBWA THM limit of 10 ppb in at least one sample of 15 of these 

waters (15 percent). Of these, 12 were sold in California, two (Publix Drinking Water 

and Publix Purified Water) were sold in Florida, and one (Randall’s Deja Blue 

Drinking Water) was sold in Texas (which has not adopted the 10 ppb TTHM limit; 

instead, Texas uses FDA’s 100 ppb standard). Generally, subsequent retesting of the 

water confirmed ‘ITHM presence (see Figure 6 in the main report). 

None of the waters we tested violated the weak FDA TTHM standard of 100 ppb. 

We also tested five waters each sold in Chicago, New York City, and Washington, DC 

(15 waters total from these cities), and none exceeded a 10 ppb TTHM level. 

It is interesting to note that two waters that were labeled as “spring water” 

(Safeway Spring Water [sold in California] and Sahara Mountain Spring Water) were 

found to contain significant levels of TTHMs. This finding is puzzling because 

TI’HMs are generally considered an indication that the water likely came from a 

chlorinated public water supply. Under FDA and California state rules, spring water 

is supposed to come from a spring, or from an underground aquifer connected to 

one. The finding that these waters contain TTHMs suggests they may have been 

labeled as “spring water” when they may actually have been taken from a public 
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water supply (although it is possible that the water was chlorinated after being taken 

from a spring, an unusual practice in the bottled water industry). 

For the sake of comparison, currently most groundwater-supplied tap water 

systems in the United States (most of them being small systems) do not chlorinate 

their water and thus do not contain significant levels of THMs.~~~ However, virtually 

all surface-water-supplied systems (including those of most major U.S. cities) do use 

chlorine to disinfect their water and contain significant levels of THMs.~~ In fact, 

one reason many people turn to bottled water instead of tap water is to avoid the 

chlorine taste, odor, and related chemicals in tap water. The ,median TTHM level in 

large cities’ conventional surface-water supplies, according to EPA, was about 46 ppb 

in 1994, and under a rule issued in November 1998 should drop to about 31 ppb.249 

Chloroform. Chloroform is the most common THM found in tap water and bottled 

water. EPA considers chloroform to be a “probable human carcinogen,“250 and 

California has listed it as “known to the state to cause cancer”251 when ingested. 

Chloroform is widely viewed as an indicator or surrogate for a complex mixture of 

disinfection by-products, which are likely human carcinogens. EPA and FDA rely 

upon a total THM (TTHM) standard and have set no individual standard for 

chloroform alone. However, California has set a level of 10 ppb applicable to bottled 

water under Proposition 65; if bottled water contains more than this level of 

chloroform, it must bear a clear and reasonable warning of its cancer risk to be sold 

in California.* 

The laboratories contracted by NRDC found that one or more samples of about 

one third of the 103 waters we tested contained at least low levels of chloroform (see 

Appendix A of the main report). Of these, 11 waters sold in California exceeded the 

California Proposition 65 limit of 10 ppb in at least one test, none of which included 

the required warning. Two of the five waters we tested sold in Florida, and one of 

five sold in Texas, exceeded 10 ppb chloroform in at least one test, but the California 

Proposition 65 limit would apply to these waters only if they were sold in California, 

which we have no evidence to indicate is the case. 

Our test results there similar to findings reached in a 1993 study of waters sold 

across Canada and labeled as carbonated, demineralized, deionized, treated, or 

distilled water. That study found that 11 of 35 such waters (31 percent) contained 

chloroform, with the average level found being 28 ppb, and a range from 7 to 70 ppb.252 

The Canadian investigators’ tests of springwater and mineral waters, however (which 

“by definition” in Canada are not supposed to come from chlorinated public-water 

supplies), showed only 1 of 147 samples contained chloroform.253 

Bromodlchloromethane. Bromodichloromethane (BDCM) is another THM that EPA 

has listed as a “probable human carcinogen,“254 but the agency says it is much more 

* The California “no significant risk” level of 20 micrograms of chloroform per day would be exceeded for any 
person drinking bottled water containing more than 10 ppb (parts per billion, or microgram per liter) of 
chloroform, using the standard California Department of Health Services regulatory assumption that people drink 
2 liters of water per day. See Title 22 California Code of Regulations 5512000(b), 12705(c), 12721. 
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potent at causing cancer than is chloroform. 255 California also has listed BDCM as 

“known to the state to cause cancer, “256 leading the state to set a Proposition 65 limit 

of 2.5 ppb for BDCM. 257 Elevated levels of BDCM in tap water also have been 

associated with spontaneous abortions in a California study published in April 

1998.258 It should be noted that in the California study, women who drank bottled 

water (of unknown THM and BDCM levels) were at lower risk of a spontaneous 

abortion than women who drank high BDCM-containing tap water.259 Of course, if 

THMs (and BDCM in particular) were indeed the cause of the spontaneous 

abortions, it would not seem to matter much if the water consumed was taken from 

a bottle or from a tap. 

The labs found BDCM in 14 of 103 waters tested for NRDC (14 percent) in at least 

one sample (see Appendix A of the main report). In all, nine bottled waters pur- 

chased in California had at least one test that found BDCM at a level exceeding the 

Proposition 65 warning level, and none of these were sold with clear and reasonable 

warnings. The highest level was found in a test of Private Selection (Ralphs) 

Drinking Water, which tested at 20 ppb in the first test and 9 ppb in a second test. 

One bottled water purchased in Texas (Randall’s Deja Blue Drinking Water) and one 

sold in Florida (Publix Drinking Water) also exceeded the Proposition 65 level, but 

such out of state sales are not expressly covered by California law. 

While the levels of BDCM found in bottled water were lower than the levels of 

chloroform, the cancer risks calculated using EPA models tend to be higher than 

those for chloroform. EPA calculates, for example, that BDCM in drinking water at a 

level of just 0.6 ppb (less than one thirtieth of the level found in one test of Private 

Selection Drinking Water) presents a 1 in 1 million lifetime cancer risk-the general 

EPA maximum target level for carcinogens in food.260 

Xylenes 
Health concerns and standards 

Xylenes are a family of VOCs that are found in gasoline and are a by-product of 

gasoline refining; they are found in some paints, inks, detergents, and industrial 

chemicals.261 EPA says that xylenes can cause liver, kidney, and nervous-system 

damage.262 

For these reasons, EPA established a total-xylenes maximum contaminant level for 

tap water of 10 ppm a standard also ratified by FDA for bottled water.263 In addition, 

in order to rule out source water that is contaminated with gasoline or other industrial 

chemicals, California has set a total-xylenes limit for the source wafer used by bottlers 

of 1.75 ppm.*@ In other words, bottlers cannot use a lake, stream, spring, or ground- 

water containing more than 1.75 ppm xylenes as a source for their bottled water. 

California also requires that if a bottler uses source water containing any level 

of non-THM VOCs (such as xylenes at a level below 1.75 ppm), the water must 

be treated with “granular activated carbon or an equivalent treatment...until the 

time that the concentration of the [VOC] does not exceed either one part per billion 

(ppb), or any” EEA, FDA, or state drinking water or bottled water standard.265 

TR46 Technkal Report 



California officials have stated in congressional proceedings that this provision 

means that the most stringent state or federal standard (1 ppb, or the strictest 

state or federal drinking water or bottled water standard) applies to the finished 

bottled water.266 Thus, while the state requires treatment using granular activated 

carbon or its equivalent of VCX-contaminated source water down to 1 ppb, 

confusingly, it also has ratified the 10 ppm FDA bottled water standard for xylene 

(10,000 times higher). 267 Apparently this weaker 10 ppm standard is applicable to 

bottled water that is contaminated during bottling or from a source other than the 

source water. 

Levek of xylenes detected in bottled water 

A total of 6 (6 percent) of the 103 bottled waters we tested contained xylenes in at 

least one sample, at levels ranging from 2.7 to 9.4 ppb (see Table 5 of the main 

report). All six that contained xylenes were purchased in California. In two cases, 

xylenes were found in one lot of a brand of water but not found in a different lot of 

the same brand (see Table 5 of the main report).+ 

For all of these waters, it is unknown whether this contamination occurred in the 

source water or was added to the water somehow during or after processing or 

bottling. None of these waters contained xylenes at a level in excess of the 10 ppm 

FDA standard. However, if xylenes were present as a result of contamination of the 

source water, the bottlers were required to comply with the California treatment 

requirement that they treat their water with granular activated carbon or the equiva- 

lent to get it below 1 ppb VOCs; apparently the bottlers did not do this. 

The presence of these petroleum-related compounds in bottled water, though 

found at levels well below FDA standards, indicates those waters are not the 

extraordinarily pure and pristine water consumers have been lead to believe justifies 

the purchase of bottled water at substantially greater expense than tap water. 

Toluene 
Health concerns and standards 

Toluene is a toxin to the liver, kidney, nervous system, and circulatory system, 

according to EI’A,268 and the state of California also has formally listed toluene as a 

reproductive toxin. 269 It is found in gasoline, but is used in manufacturing and as a 

solvent as well. It could be present in bottled water as a result of a leaking petroleum 

storage tank, spills, runoff, or contamination at the bottling plant. 

The FDA and California bottled water standard for toluene is 1,000 ppb (or 1 ppm). 

As with xylene, however, California also requires that if toluene (or any other non- 

THM VOC) is found in source water, a water bottler must treat the water with granu- 

lar activated carbon or other equal technology to bring the level down to 1 ppb. 

l Among the possible reasons why a test of one lot of water would find xylem and a test of another lot of the same 
water would not are that there may be periodic contamimtion of the source water, the bottler may use different 
water sources for different lots of the same labeled water, or the water may periodically become contaminated 
during the bottling plant’s operation. 
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Levels of toluene found h bottled water 

Toluene was found surprisingly frequently in bottled water. The laboratories found 

toluene in at least one sample of 11 of the 103 (11 percent) bottled waters tested, at 

levels ranging from 0.5 ppb to 14.2 ppb. In 6 of these cases, toluene was found in one 

lot of the water but not found in a different lot of the same water (see Table 5 of the 

main report).* Nine of these were sold in California, and two in Washington, DC. 

All 11 of these waters had at least one test indicating they contained toluene at 

levels in excess of 1 ppb, though in two cases one test found toluene at a level less 

than 1 ppb. The bottlers of the nine waters sold in California containing toluene may 

have violated the state requirement that if a bottler uses source water containing 

non-THM VOCs (such as toluene), the water must be treated with granular activated 

carbon or other similar methods to bring the level below 1 ppb.270 We do not know 

whether the toluene came from the source water or from processing or bottling. 

Our results were comparable to those of a major VOC survey of bottled water con- 

ducted by the Canadian government and published in 1993. In that survey, Health 

and Welfare Canada labs found that 20 of 182 waters (11 percent) contained toluene, 

at levels ranging from 0.5 ppb to 63 ppb, with an average level detected being 7 ppb.271 

Other VOCs Found in Bottled Water 

The laboratories also found eight other VOCs (other than THMs, xylene, and 

toluene) in at least one sample of 8 of the 103 bottled waters tested (8 percent). (See 

Table 5 of the main report.) The labs detected ethylbenzene (one water, 2 ppb); 

p-isopropyltoluene (one water, 5.4 ppb); n-isopropyltoluene (one water, 230 ppb); 

n-butylbenzene (one water, 21 ppb); styrene (three waters, from 0.2 to 3.0 ppb); 

2-Chlorotoluene (one water, 3.7 to 4.6 ppb); methylene chloride (two waters, 1.5 

and 4.1 ppb); and acetone (one water, 11 to 16 ppb). In many cases these VOCs were 

found in one test of a water but not found in another sample of a different lot of the 

same brand of bottled water, indicating variability in bottled water quality. When 

these chemicals are found in bottled water, they generally could be considered 

indicative of some industrial VOC contamination of the source water, or contarnina- 

tion during or after processing and bottling. 

Three of these other VOCs are regulated under an FDA standard (methylene 

chloride [also called dichloromethane] at 5 ppb; ethylbenzene at 700 ppb, and 

styrene at 100 ppb); there are no standards for the remaining five VOCs found.*” 

None were found at levels exceeding the FDA-established standards, although one 

test of Lady Lee Purified Water found 4.1 ppb methylene chloride--just under the 

FDA standard of 5 ppb; two previous tests had found other VOCs in this brand of 

water but found no methylene chloride. One water-Lucky Seltzer water-was 

found in one test to contain a surprisingly high level of n-isopropyltoluene- 

’ Among the possible reasons why a test of one lot of water would find toluene and a test of another lot of the same 
water would not are that there may be periodic contamination of the source water, the bottler may use different 
water sources for different lots of the same labeled water, or the water my become periodically contaminated 
during the bottliig plant’s operation. 
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230 ppb; another test of a different lot of the same water found none of this VOC in 

the other lot. There is no standard or health advisory for this chemical, so the health 

implications of this finding are unclear, and the potential source is unknown. 

In all, five types of water sold in California contained more than 1 ppb of these 

VOCs. The bottlers of these waters may have failed to follow the state’s rule that if 

their source water contained VOCs, the water must be treated with granular 

activated carbon or other equivalent methods to bring the concentration down to 

below 1 ppb. We do not know, however, whether these VOCs originated from the 

source water or somehow contaminated the water later. 

MIGRATION OF PLASTIC COMPOUNDS FROM BOlTLES IN WATER 

A concern of many people who have taken a drink of bottled water and tasted a 

plastic aftertaste may be: What is the stuff I’m tasting, and is it bad for me? NRDC’s 

study and previous investigators have tested for several compounds that sometimes 

may migrate from the various types of bottles into the water. 

DEHP, DEHA, Acetaldehyde, Dimethyl Terephthalate, and Terephthalic Acid 

These five chemicals can migrate from plastic polyethylene terephthalate (PET) 

bottles, which are widely used for bottled water.273 EPA has classified di(2- 

ethylhexyl)phthalate (DELI’) as a probable human carcinogen,274 and acetaldehyde 

is a mutagen. 275 It also has been shown that there is substantial migration of these 

compounds and others from PET bottles during storage.276 Di(2-ethylhexyl)adipate 

(DEHA), according to EPA, causes liver and testicular damage and decreased body 

weight at DEHA elevated levels. 277 Short-term mutagenicity tests (e.g., the Ames 

test) in one study showed that some of these migrating chemicals are mutagenic, 

indicating potential cancer and other concerns-though another study found no 

major mutagenic effect of these migrating chemicals.278 

In addition, recently studies have indicated that several phthalates, including 

DEHP, apparently are estrogenic (i.e., they may mimic the important hormone 

estrogen in the body) and may cause reproductive dysfunction in animals by inter- 

fering with hormones. 279 DELI’ is a known reproductive toxicant and a carcinogen 

in rodents, and may also be a reproductive toxicant in women.280 Its potential to 

target the ovary has recently been shown, including in studies demonstrating its 

estrogenic effects in rat ovaries and suppression of estradiol and ovulation.281 

Moreover, DEAF has been shown to be a potent agent in increasing the proliferation 

of human breast cancer cells in vitro,2s2 and to cause alterations in liver estrogen 

metabolism that could lead to liver cancer.283 

FDA and the EU have set limits on organic chemical migration from bottles 

(50 ppm and 60 ppm, respectively), and standard test methods generally show 

migration is below these levels. 2&4 However, investigators using improved methods 

that detect both volatile and nonvolatile fractions of the migrating chemicals show 

that these limits are sometimes exceeded.285 
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Our testing looked for adipates and phthalates as two potential chemicals that 

might leach from plastic bottles. The labs found three waters (3 percent) that con- 

tamed these chemicals likely to have leached from plastic. Perrier Mineral Water, 

sold in California, was found in one test to contain 12 ppb DEHI’, a carcinogen, a 

level well in excess of EPA’s tap water standard for DEHP, of 6 ppb (two other tests 

of Perrier found none). However, as discussed in Chapter 4 of the main report, in the 

face of stiff industry opposition, FDA withdrew its proposal to issue a bottled water 

standard for DEHP that would have been the same as the standard for tap water, so 

there is no bottled water standard for DEHI? 

In addition, di-n-butylphthalate was found at 7.5 ppb in Dannon water (purchased 

in New York), but there is no standard for this chemical (two other tests of Dannon 

found no phthalates). A test of Aquafina sold in Texas found it to contain di(2ethyl- 

hexyl)adipate, or DEHA, at a level of 0.9 ppb, well below EPA’s standard of 400 ppb. 

Vinyl chloride 

Vinyl chloride (VC) is used to make polyvinyl chloride (PVC) and VC copolymer 

bottles. It is a “known human carcinogen,“286 and studies have shown that it 

migrates from the plastic bottles into water or food contained in them.287 Due to cost 

constraints, NRDC was unable to test bottled water for VC. A recent evaluation by 

Benfenati et al., however, found that VC concentrations in bottled water increased 

proportionally to the amount of time since bottling; thus, the longer bottled water is 

stored, the more VC a consumer might ingest.288 

These authors estimated that for water stored for just two months, consumption of 

two liters of bottled water per day could cause a consumer to ingest 120 nanograms 

per day from the bottled water alone. 289 These data show that VC levels reached about 

150 ppt after four months storage and may continue to increase with longer storage 

times.290 Consuming water at this 150 ppt level for a lifetime would present, according 

to EPA’s risk estimates, a cancer risk of 1 in 1OO,OOO291-a cancer risk that is, for 

example, 10 times higher than EPA’s general l-in-l-million cancer-risk target for 

food.292 If the water is stored longer, the cancer risk apparently would continue to go 

up proportionally with time. Although posing a cancer risk, the water after four months 

of storage still would not violate the FDA and EPA standard of 2 ppb. The FDA and 

EPA standard was set at this 2 ppb level because it is difficult and expensive to 

monitor for VC in tap water at levels below this. Theoretically, extrapolating from 

these data, it would take more than four years for bottled water to reach the FDA 

standard for VC in this water, assuming continued VC leaching at the same rate. 

Cyclohexane 

Cyclohexane is used in some plastic-making manufacturing processes to make 

high-density polyethylene (HDPE), which is often used to make bottles for water.293 

A survey of bottled water sold in Canada published in 1993 found that in 20 of the 

37 HDPE-bottled springwaters tested (54 percent), there was cyclohexane contami- 

nation. Levels found by these investigators averaged 42 ppb in the contaminated 

spring water, with a low detection of 3 ppb and a high of 108 ppb; in addition, three 
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other samples of HDPE-packaged mineral or other waters also were found to 

contain cyclohexane. Further testing showed that the packaging was “clearly” the 

source of the contamination, the investigators concluded. There is no standard or 

health advisory level (HAL) for cyclohexane in tap water or bottled water. NRDC 

was unable to test for cyclohexane due to cost constraints. 

Pentane 

Pentane is a VOC used as a “blowing agent” to make polystyrene foam that’s some- 

times used as a component of bottled water cap liners.294 The same Canadian investi- 

gators found pentane at a level of about 19 ppb in a sample of spring water.295 NRDC 

did not test for pentane for cost reasons. EPA and FDA have neither standards nor a 

Health Advisory Level for pentane. 

Conclusions regarding migration from plastic bott /es 

Thus, although it is clear that plastics and some of their monomers or reactants do 

migrate into bottled water, and although it is known that some of these compounds 

are carcinogenic or mutagenic, it is not entirely clear what the overall risk is to the 

public from these chemicals. Of course, the public likely also is exposed to some of 

these chemicals from consuming soda in plastic bottles and other food packaged in 

plastic. However, as previously noted, many consumers purchase bottled water 

specifically because they are seeking cleaner, safer water than their tap water. It may 

be that the leaching of plastic manufacturing agents or their by-products into bottled 

water at least partially defeats that purpose. In any event, it is manifest that con- 

sumers drinking bottled water from plastic bottles are exposed to these chemicals, 

albeit generally at low levels. 
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CHAPTER 4 Technical Report 

OTHER SURVEYS OF 
U.S. BOTTLED WATER 
QUALITY 

D espite the annual sale of $4 billion of bottled water, presumably based largely 

on its public image of purity and safety, relatively little information about 

bottled water quality is readily available to the consumers. Few surveys of bottled 

water quality have been conducted in the United States over the past four years, and 

fewer still are widely available. 

NRDC’s study is the most comprehensive independent testing of US. bottled 

water quality that is publicly available. A handful of other studies have been 

conducted in recent years, however. 

STATE AND ACADEMIC BOTTLE WATER SURVNS 
Kansas survey 

The Kansas Department of Health and Environment conducted an unpublished 

“pilot study” in 1994 to determine whether more detailed bottled water testing by 

the state was needed. The Kansas survey found that of the 80 bottled water samples 

evaluated for an array of contaminants, at least 15 percent of the total contained such 

high levels of carcinogenic or other toxic contaminants that they violated federal 

drinking water standards. The names of the bottled waters tested, and even those 

found to have problems, were not released. 296 Kansas apparently has not done a 

follow-up testing survey or program since this 1994 pilot study. 

Massachusetts survey 

Each year, Massachusetts publishes a fairly comprehensive annual summary of 

bottled, water quality data for dozens of brands of water sold in the state.297 The 

“snapshot” data published in the Massachusetts report are provided to state officials 

ky the water bottlers themselves, and the data are not independently verified or 

supplemented by any independently collected data.298 

Moreover, the Massachusetts survey apparently is based only on the bottler’s 

chosen tests of its water. The survey does not note known incidents of contamination 

that the bottler chooses not to include in the annual summary it forwards to the state 

for inclusion in the survey 299 For example, the 1997 Massachusetts survey f,ails to 



mention Poland Spring’s excessive heterotrophic-plate-count bacteria problem, and 

excessive chlorine problem, both known to the states300 This may delude the public 

into believing that bottled water that may have problems is perfectly clean, when in 

fact it may not be. However, the Massachusetts survey is the most detailed recent 

report on bottled water quality that we have fotmd (other than NRDC’s testing), and 

it does indicate that some bottled waters contain bacteria, inorganic and organic 

contaminants. 

New Jersey survey 

A state law enacted in 1994 requires state officials to prepare an annual report on 

bottled water quality and to deliver it to the state senate and assembly?01 The report 

is to summarize water test data submitted by the bottlers to the state and to summarize 

any spot checks the state has done of bottled water (the state did only eight spot 

checks, versus 171 bottlers covered by the report). 302 The first annual report, issued 

in July 1997,303 noted that: 

b New Jersey initiated recall actions for Triton Water Company (Burlington, North 

Carolina) and Aqua Penn Spring Water Company (State College, Pennsylvania), “to 

remove two products from sale for the presence of mold.“304 

b Bottler testing found several volatile organic compounds, including trihalomethanes, 

xylene, toluene, and ethylbenzene. All were found, according to bottlers’ reports, at 

levels below standards. No pesticides were reported to have been found.305 

b Several waters contained radioactive contaminants, though none at levels 

exceeding current standards. One water contained 12.4 (+/-4.7) picocuries per liter 

(pCi/l), compared with the standard of 15 pCi/l. Combined radium was found at 

levels up to 3.2 pCi/l, compared with the standard of 5 pCi/l. 306 

b Six tests of raw (untreated) water used at bottling plants violated the standard for 

coliform bacteria, triggering treatment requirements; the actual water that was put in 

bottles was reported to be free of bacteria at these plants. 307 

b Six mineral waters exceeded the state’s “recommended upper limit” for sodium of 

50 ppm (Appollinaris Bnmen, Cutolo Mineral Water, Gerolsteiner Mineral Water, 

Calistoga Mineral Water, Les Sources Columbe Mineral Water, and Mountain Spring 

Mineral Water). The state pointed out that EPA and the American Heart Association 

have a guideline of 20 milligrams per liter for sodium for people with heart or 

kidney problems. The state reported that those waters that contained more than 

5 ppm sodium stated so on their labels, as required by FDA. 308 

b San Pellegrino Mineral Water, contained 560 ppm of sulfate, exceeding the recom- 

mended upper limit (secondary unenforceable standard) for sulfate of 250 ppm. The 

state pointed out that “elevated levels of sulfate can have a laxative effect and pose 

health problems such as severe diarrhea in infants and immune compromised indi- 

viduals.... Immune compromised individuals should avoid mineral waters which 

contain elevated levels of sulfates.” 309 

b Fuentes De Cutolo Spring Water contained 11.7 ppm nitrate, violating the enforce- 

able standard of 10 ppm. The state said this should not be a health hazard but 

recommended treatment to reduce the nitrate level or a label saying the water 
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“contains excessive nitrate.” 310 The nitrate standard was set primarily to protect 

infants, who can get what is referred to as blue-baby syndrome and become very ill 

or die from excessive nitrate.311 It appears the state was presuming that infants will 

not be drinking this mineral water, nor will parents use it to reconstitute formula. 

Pennsylvania survey 

A small study conducted in Pennsylvania from 1992 to 1995 found no violations of 

federal standards but expressed “concern” over elevated nitrate levels (at about half 

the federal standard) consistently found in three unnamed brands of water out of 

about 50 brands tested.3*2 Some experts believe that nitrate-even at levels some- 

what below the federal standard-may pose a risk of adverse effects for some young 

infants3r3 The study noted that 56 of the 78 samples tested (of about 50 waters) did 

contain volatile organic chemicals at levels below federal standards, and some 

contained arsenic, chromium, and other chemicals, also at levels below standards. 3*4 

No bottlers were named, and exact test results were not released. 

Wisconsin survey 

A limited survey is conducted every year by Wisconsin authorities, under a law 

requiring state officials to prepare an annual report on the quality of bottled water 

sold in the state.315 Wisconsin tests the water in the state’s labs, but in the most 

recent survey evaluated only 12 bottled water samples and looked for just 24 of the 

more than 80 contaminants regulated in drinking water316 Over the last few years 

about one fourth to one third of the bottles tested (3 to 5 of 12 waters sampled) 

contained significant levels of nitrate, though none exceeded the federal nitrate 

standard, and no other contaminants were found at levels of concem.317 The study’s 

limitations (such as the limited number of contaminants evaluated and the limited 

number of bottles tested) make it difficult to draw broad conclusions from this 

survey 

Academic surveys 

A few academicians have published papers focusing upon bottled water contamina- 

tion from specific types of contaminants. For example, academic studies have 

focused on Pseudomonas bacteria in various brands of bottled water,318 the leaching 

of plastic-making chemicals (such as phthalates) 319 from plastic bottles into the 

water, or contamination of bottled water with certain volatile organic compounds.320 

The papers often test only a relatively small number of brands of water, or fail even 

to name which bottled water was tested, however, making the information of limited 

value to consumers seeking to select a brand of water that is uncontaminated. The 

results of many of these studies have been discussed previously in the detailed 

discussions of the evidence of microbiological and chemical contamination of bottled 

water. 
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The 

APPEINDIX A 

Environmental Quality Institute, 
Volatile Organic Compounds 

Compound 
Minimum 
Quantification 
Limit . 

Compound 
Minimum 

Quantification 
Limit 

1 
2 
3 

.4 

5 
6 
7 
a 
9 
10 
11 
12 
13 
14 
15 
16 
17 

b Ia 
L--l9 

20 
-21 
22 
23 
24 
25 

-26 
27 
28 

29 
30 
31 
32 

‘/33 
-34 

Dichlorodifluoromethane 
Chloromethane 
Chloroethene 
Bromomethane 
Chloroethane 
Trichlorofluoromhthane 
1 ,l -Dichloroeth$ne A 
Methylens Chloride 
trans-1,2-Dichloroethene 
1,l -Dichloroethane 
cis-1,2-Dichloroethene .. 
Bromochloromethane 
Chloroform 
2,2-Dichloropropane 
1 ,P-Dichloroethane 
1 , 1 , 1 -Trichloroethane 
1,l -Dichloropropene 
Carbon Tetrschloride 
Benzene 
Dibromomethane 
1 ,P-Dichloropropane 
1,l ,P-Trichloroethylene 
Bromodichloromethane 
cis-l,3-Dichloropropene 
trans-1,3-Dichloropropene 
1 ,1,2-Trichloroethane 
Toluene 
1,3-Dichloropropane 
Dibromochloromethane 
1 ,P-Dibromomethane 

2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 

1 ,1,2,2-Tetrachloroethylen 2.00 ppb 
1,l ,1,2-Tetrachloroethane 2.00 ppb 
Chlorobenzene 2.00 ppb 
Ethylbenzene ?.m wb 

3513 m/p-Xylene 4.00 ppb 
37 Bromoform 2.00 ppb 
38 Styrene 2.00 ppb 

39 1,1,2,2-Tetrachloroethane 
40 o-Xylene 
41 1,2,3-Trichloropropane 
42 Methylbenzene 
42 Bromobenzene 
44 Propylbenzene 
45 P-Chlorotoluene 
46 4Chlorotoluens 
47 1,3,BTrimethylbenzene 
48 tert-Butylbenzene 
49 1,2,4-Trimethylbenzene 
50 sac-Butylbenzene 

lJ51 !,3-Dichlorobenzene 
‘52 1 ,CDichlorobenrene 

53 p-fsopropyltoluene 
ys4 1,2-Dichlorobenzene 

55 n-Butylbenzene 
56 1,2,4-Trichlorobenzene 
57 Napthalene 
59 Hexachlorobutadiene 
60 1,2,3-Trichlorobenzene 

2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 

2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 

2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 

2.00 Ppb 
2.00 ppb 
2.00 ppb 
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APPENDIX 2 Technical Report 

SEQUOMANALYTICAL 
QUALITY INSTITUTE 
DETECTION Lmrrrs 
ANDANALYTES 



Sequoia 
Analytical 

680 Chesapeake Dnvc Redwood by. CA 94063 
404 N Wtget Lane walmr Cd. CA 94598 
819 Srnker Avenue. Swtc II Sacramento, CA 95834 

(650) 364.9600 FAX (650) 364.9133 
b-10) 988.9600 FAX (510) 988.9673 
(916) 911-9600 FAX (916) 911.0100 

Natmal Resources tXfense Councfl 
1200 New York Ave, N.W. 
Washington, DC 20005 
Attention: Erik Olson 

Client Project ID: San Francisco Purchases 

itz$Fs?::Z $17 
Lab Number: - 

Sampled: Dee 3. 19%’ 
Received: Dee 4. 1997 
Analyzed: Dee 12. 1697 
Rep&d: Jan 6. 1998 

VOLATILE HALOGENATED ORGANIC CbMPOUNDS (EPA 502.2) 

Analyte 

Chloromethane (Methyl chloride). ................................ 
2Chlorotoluene ............................................................. 
4-Chlorotoluene ............................................................. 
Dibromomethane.. ............................................ . . . .......... 
1 ,2-Dichlorobenzene (o-DC&. ...................................... 
1,3-Dichlorobenzene (m-DCB). ..................................... 
Dichlorodifiuoromethane ............................................... 
Dichloromethane.. ......................................................... 
1 ,3-Dichloropropane. ..................................................... 
2.2Dichloropropane.. .................................................... 
l,l-Dichloropropane.. .................................................... 
Hexachlorobutadiene.. .................................................. 
lsopropylbenene.. ......................................................... . 
p-lsopropyltoluene.. ....................................................... 
n-Propylbenzene ............................................................ 
Styrene ........................................................................... 
1,l ,l ,2-Tetrachloroethane ............................................. 
Toluene ........................................................................... 
1 ,2.3-Trichlorobenzene.. ............................................... 
1 ,2.4-Trichlorobenzene ................. ................................ 
1 ,2.3-Trichlopropane.. ................................................... 
1 .2.4-Trimethylbenzene.. ............................................... 
1 .3,5Trimethylbenzene ...... ......................................... 
Naphthalene.. ................................................................. 

Detection Limit Sample Results 
I@- M/L 

0.50 
0.50 
0.50 
0.50 
0.50 
0.50 

1 .o 
1.0 

0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 

..................................... 

.-. .................................. 

..................................... 

. . 

..................................... 

..................................... 

..................................... 

..................................... 

..................................... 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
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Sequoia 
Analytical 

680 Chcwpcakc Dnvc Redwood Cow CA 9~63 (650) 364-9600 FAX (650) 364.9233 
404 N Wngct Lane Walnut cmt. CA 94598 (510) 988.9&M FAX (510) 9lls.%73 
819 Srnker Avenue. SUIIC 8 Sacramemo. CA 95834 (916) 921.9600 FAX (916) 921.01Oo 

National Rc~ources Defense COWW Client Project ID: San Francisco Purchases. 
1200 New York Ave, N.W. 
Washington, DC 20005 ::z$z:;;z KV 

Satiplec: Dee 3, 1~7 
Received: Dee 4, 1997 

Lab Number: m 
Analyzed: Dee 12. 1997 

Attention; Erik Olson Reported: Jan 6. 1998 

VOLATILE HALOGENATED ORGAbilC COMPOUNDS (EPA 502.2) 

Analyte Detection Limit Sample Results 
M/L lJg/L 

Bromodichloromethane.. ............................................... 0.50 
Bromoform ..................................................................... 0.50 
Chloroform ..................................................................... 0.50 
Dibromochloromethane.. .............................................. 0.50 
Benzene ......................................................................... 0.50 
Carbon tetrachloride.. .................................................... 0.50 
Ethylbenzene ................................................................. 0.50 
1,4-Dichlorobenzene (p-DCB). ...................................... 0.50 
1 ,l -Dichloroethane (1,l -DCA). ...................................... 0.50 
1 .P-Dichloroethane, (1,2-DCA). ..................................... 0.50 
1.1 Chloroethylene (1 ,l -DCE). ...................................... 0.50 
cis-1.2~Chloroethylene .................................................. 0.50 
trans-1.2~Chloroethytene .............................................. 0.50 
1.2-Dichloropropane.. .................................................... 0.50 
Total I .3-Dichloropropane.. ........................................... 0.50 
Monochlorobenzene.. .................................................... 0.50 
1 q1.2,2-Tetrachloroethane.. ........................................... 0.50 
Tetrachloethylene (PCE). .............................................. 0.50 
1 ,l,l -Trichloroethane.. ................................................... 0.50 
1 ,l ,2-Trichloroethane ..................................................... 0.50 
Trichloroethylene (TCE). ............................................... 0.50 
Trichlorofluoromethane (1 1). ......................................... 0.50 
Vinyl chloride.. .............................................................. 0.50 
m.p-Xylene ..................................................................... 0.50 
o-Xylene .......... . .............................................................. 0.50 
Bromobenzene .............................................................. 0.50 
Bromochloromethane .................................................... 0.50 
Bomomethane (Methyl Bromide). ................................. 0.50 
n-Butylbenzene.. ............................................................ 0.50 
sec.Butylbenzene.. ........................................................ 0.50 
tert-Butylbenzene.. ......................................................... 0.50 
Chloroethane.. ............................................................... 0 50 

N.D 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
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0 h Sequoia 680 Chapcake Dnvc Redwood City. CA 94063 (650) 364.9600 FAX (650) 3649233 
404 N. Wwr law Whur Creek. CA 94598 (510) 980.9600 FAX (510) 981.9673 

w Analytical 819 Smkn Avtnuc. Suttc 8 S.acmncn~o. CA 95834 1916) 921-9600 FAX (916) 921.0100 

National Rcsounes Defense COunCd Client Project ID: San Francisco Purchases 
1200 New York Ave. N. W. Sample Descript vw~q-r 
Washington, DC 20005 Analysis Method EPA 525 
Attention, Erik Olson Lab Number: - 

QC Batch Number MS1 209970525EXA 

Instrument ID F-4 

SEMI-VOLATILE ORGANICS by GC/MS (EPA 525) 

Sampled: Dee 3, 1997 
Received: Dee 4, 1997 
Dlgested: Dee 9, 1997 
Analyzed: Dee 16, 1997 
Reported Jan 6. 1996 

Analyte 

Diethyihexytphthalate (DEHP) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Naphthalene .._,,,.,.........,................................................. 
Di (2-ethythexyl) adipate . . . . . . . . . . . . . . . . . . . . . . . ..~...................... 
Chlorothalonil _...__................................................,,,,.,.... 

Detedion Limit Sample Results 
m/L W/L 

3.0 . . . . . . . . . . . . . . .._.................... N.D. 
0.50 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N.D. 

5.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N.D. 
5.0 . . . . ~ . . . . . . . . . . .._.___......... N.D. 
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SEQUOIA ANALYTICAL 

DETECTION LIMITS 
FOR INORGANICS 

Lead 2 wb 
Arsenic 
Mercury 
FI uoride 
Nitrate 
Nitrite 

2 PPb 
0.2 ppb 

0.1 ppm 
0.5 ppm 
0.1 ppm 
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CHAPTER 4 Technical Report 

OTHER SURVEYS OF 
U.S. BOTTLED WATER 
QUALITY 

D espite the annual sale of $4 billion of bottled water, presumably based largely 

on its public image of purity and safety, relatively little information about 

bottled water quality is readily available to the consumers. Few surveys of bottled 

water quality have been conducted in the United States over the past four years, and 

fewer still are widely available. 

NRDC’s study is the most comprehensive independent testing of US. bottled 

water quality that is publicly available. A handful of other studies have been 

conducted in recent years, however. 

STATE AND ACADEMIC BOTTLE WATER SURVNS 
Kansas survey 

The Kansas Department of Health and Environment conducted an unpublished 

“pilot study” in 1994 to determine whether more detailed bottled water testing by 

the state was needed. The Kansas survey found that of the 80 bottled water samples 

evaluated for an array of contaminants, at least 15 percent of the total contained such 

high levels of carcinogenic or other toxic contaminants that they violated federal 

drinking water standards. The names of the bottled waters tested, and even those 

found to have problems, were not released. 296 Kansas apparently has not done a 

follow-up testing survey or program since this 1994 pilot study. 

Massachusetts survey 

Each year, Massachusetts publishes a fairly comprehensive annual summary of 

bottled, water quality data for dozens of brands of water sold in the state.297 The 

“snapshot” data published in the Massachusetts report are provided to state officials 

ky the water bottlers themselves, and the data are not independently verified or 

supplemented by any independently collected data.298 

Moreover, the Massachusetts survey apparently is based only on the bottler’s 

chosen tests of its water. The survey does not note known incidents of contamination 

that the bottler chooses not to include in the annual summary it forwards to the state 

for inclusion in the survey 299 For example, the 1997 Massachusetts survey f,ails to 



mention Poland Spring’s excessive heterotrophic-plate-count bacteria problem, and 

excessive chlorine problem, both known to the states300 This may delude the public 

into believing that bottled water that may have problems is perfectly clean, when in 

fact it may not be. However, the Massachusetts survey is the most detailed recent 

report on bottled water quality that we have fotmd (other than NRDC’s testing), and 

it does indicate that some bottled waters contain bacteria, inorganic and organic 

contaminants. 

New Jersey survey 

A state law enacted in 1994 requires state officials to prepare an annual report on 

bottled water quality and to deliver it to the state senate and assembly?01 The report 

is to summarize water test data submitted by the bottlers to the state and to summarize 

any spot checks the state has done of bottled water (the state did only eight spot 

checks, versus 171 bottlers covered by the report). 302 The first annual report, issued 

in July 1997,303 noted that: 

b New Jersey initiated recall actions for Triton Water Company (Burlington, North 

Carolina) and Aqua Penn Spring Water Company (State College, Pennsylvania), “to 

remove two products from sale for the presence of mold.“304 

b Bottler testing found several volatile organic compounds, including trihalomethanes, 

xylene, toluene, and ethylbenzene. All were found, according to bottlers’ reports, at 

levels below standards. No pesticides were reported to have been found.305 

b Several waters contained radioactive contaminants, though none at levels 

exceeding current standards. One water contained 12.4 (+/-4.7) picocuries per liter 

(pCi/l), compared with the standard of 15 pCi/l. Combined radium was found at 

levels up to 3.2 pCi/l, compared with the standard of 5 pCi/l. 306 

b Six tests of raw (untreated) water used at bottling plants violated the standard for 

coliform bacteria, triggering treatment requirements; the actual water that was put in 

bottles was reported to be free of bacteria at these plants. 307 

b Six mineral waters exceeded the state’s “recommended upper limit” for sodium of 

50 ppm (Appollinaris Bnmen, Cutolo Mineral Water, Gerolsteiner Mineral Water, 

Calistoga Mineral Water, Les Sources Columbe Mineral Water, and Mountain Spring 

Mineral Water). The state pointed out that EPA and the American Heart Association 

have a guideline of 20 milligrams per liter for sodium for people with heart or 

kidney problems. The state reported that those waters that contained more than 

5 ppm sodium stated so on their labels, as required by FDA. 308 

b San Pellegrino Mineral Water, contained 560 ppm of sulfate, exceeding the recom- 

mended upper limit (secondary unenforceable standard) for sulfate of 250 ppm. The 

state pointed out that “elevated levels of sulfate can have a laxative effect and pose 

health problems such as severe diarrhea in infants and immune compromised indi- 

viduals.... Immune compromised individuals should avoid mineral waters which 

contain elevated levels of sulfates.” 309 

b Fuentes De Cutolo Spring Water contained 11.7 ppm nitrate, violating the enforce- 

able standard of 10 ppm. The state said this should not be a health hazard but 

recommended treatment to reduce the nitrate level or a label saying the water 
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“contains excessive nitrate.” 310 The nitrate standard was set primarily to protect 

infants, who can get what is referred to as blue-baby syndrome and become very ill 

or die from excessive nitrate.311 It appears the state was presuming that infants will 

not be drinking this mineral water, nor will parents use it to reconstitute formula. 

Pennsylvania survey 

A small study conducted in Pennsylvania from 1992 to 1995 found no violations of 

federal standards but expressed “concern” over elevated nitrate levels (at about half 

the federal standard) consistently found in three unnamed brands of water out of 

about 50 brands tested.3*2 Some experts believe that nitrate-even at levels some- 

what below the federal standard-may pose a risk of adverse effects for some young 

infants3r3 The study noted that 56 of the 78 samples tested (of about 50 waters) did 

contain volatile organic chemicals at levels below federal standards, and some 

contained arsenic, chromium, and other chemicals, also at levels below standards. 3*4 

No bottlers were named, and exact test results were not released. 

Wisconsin survey 

A limited survey is conducted every year by Wisconsin authorities, under a law 

requiring state officials to prepare an annual report on the quality of bottled water 

sold in the state.315 Wisconsin tests the water in the state’s labs, but in the most 

recent survey evaluated only 12 bottled water samples and looked for just 24 of the 

more than 80 contaminants regulated in drinking water316 Over the last few years 

about one fourth to one third of the bottles tested (3 to 5 of 12 waters sampled) 

contained significant levels of nitrate, though none exceeded the federal nitrate 

standard, and no other contaminants were found at levels of concem.317 The study’s 

limitations (such as the limited number of contaminants evaluated and the limited 

number of bottles tested) make it difficult to draw broad conclusions from this 

survey 

Academic surveys 

A few academicians have published papers focusing upon bottled water contamina- 

tion from specific types of contaminants. For example, academic studies have 

focused on Pseudomonas bacteria in various brands of bottled water,318 the leaching 

of plastic-making chemicals (such as phthalates) 319 from plastic bottles into the 

water, or contamination of bottled water with certain volatile organic compounds.320 

The papers often test only a relatively small number of brands of water, or fail even 

to name which bottled water was tested, however, making the information of limited 

value to consumers seeking to select a brand of water that is uncontaminated. The 

results of many of these studies have been discussed previously in the detailed 

discussions of the evidence of microbiological and chemical contamination of bottled 

water. 
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The 

APPEINDIX A 

Environmental Quality Institute, 
Volatile Organic Compounds 

Compound 

Minimum 
Quantification 
Limit . 

Compound 
Minimum 

Quantification 
Limit 

1 
2 
3 

.4 

5 
6 
7 
a 
9 
10 
11 
12 
13 
14 
15 
16 
17 

b Ia 
L--l9 

20 
-21 
22 
23 
24 
25 

-26 
27 
28 

29 
30 
31 
32 

‘/33 
-34 

Dichlorodifluoromethane 
Chloromethane 
Chloroethene 
Bromomethane 
Chloroethane 
Trichlorofluoromhthane 
1 ,l -Dichloroeth$ne A 
Methylens Chloride 
trans-1,2-Dichloroethene 
1,l -Dichloroethane 
cis-1,2-Dichloroethene .. 
Bromochloromethane 
Chloroform 
2,2-Dichloropropane 
1 ,P-Dichloroethane 
1 , 1 , 1 -Trichloroethane 
1,l -Dichloropropene 
Carbon Tetrschloride 
Benzene 
Dibromomethane 
1 ,P-Dichloropropane 
1,l ,P-Trichloroethylene 
Bromodichloromethane 
cis-l,3-Dichloropropene 
trans-1,3-Dichloropropene 
1 ,1,2-Trichloroethane 
Toluene 
1,3-Dichloropropane 
Dibromochloromethane 
1 ,P-Dibromomethane 

2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 

1 ,1,2,2-Tetrachloroethylen 2.00 ppb 
1,l ,1,2-Tetrachloroethane 2.00 ppb 
Chlorobenzene 2.00 ppb 
Ethylbenzene ?.m wb 

3513 m/p-Xylene 4.00 ppb 
37 Bromoform 2.00 ppb 
38 Styrene 2.00 ppb 

39 1,1,2,2-Tetrachloroethane 
40 o-Xylene 
41 1,2,3-Trichloropropane 
42 Methylbenzene 
42 Bromobenzene 
44 Propylbenzene 
45 P-Chlorotoluene 
46 4Chlorotoluens 
47 1,3,BTrimethylbenzene 
48 tert-Butylbenzene 
49 1,2,4-Trimethylbenzene 
50 sac-Butylbenzene 

lJ51 !,3-Dichlorobenzene 
‘52 1 ,CDichlorobenrene 

53 p-fsopropyltoluene 
ys4 1,2-Dichlorobenzene 

55 n-Butylbenrene 
56 1,2,4-Trichlorobenzene 
57 Napthalene 
59 Hexachlorobutadiene 
60 1,2,3-Trichlorobenzene 

2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 

2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 

2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 
2.00 ppb 

2.00 Ppb 
2.00 ppb 
2.00 ppb 
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APPENDIX 2 Technical Report 

SEQUOIA ANALYTICAL 
QUALITY INSTITUTE 
DETECTION Lmrrrs 
ANDANALYTES 



Sequoia 
Analytical 

680 Chrwpcakc Dnvc Redwood by. CA 94063 
404 N W,gct Lane walmr Cd. CA 94598 
819 Srnker Avenue. Swtc II Sacramento, CA 95834 

(650) 364.9600 FAX (650) 364.9133 
b-10) 988.9600 FAX (510) 988.9673 
(916) 911-9600 FAX (916) 911.0100 

Natmal Resources Defense Counctl 

1200 New York Ave, N.W. 
Washington, DC 20005 
Attention: Erik Olson 

Client Project ID: San Francisco Purchases 

itz$Fs?::Z $17 
Lab Number: - 

Sampled: Dee 3. 19%’ 
Received: Dee 4. 1997 
Analyzed: Dee 12. 1697 
Rep&d: Jan 6. 1998 

VOLATILE HALOGENATED ORGANIC CbMPOUNDS (EPA 502.2) 

Analyte 

Chloromethane (Methyl chloride). ................................ 
2Chlorotoluene ............................................................. 
4-Chlorotoluene ............................................................. 
Dibromomethane.. ............................................ . . . .......... 
1 ,2-Dichlorobenzene (o-DC&. ...................................... 
1,3-Dichlorobenzene (m-DCB). ..................................... 
Dichlorodifiuoromethane ............................................... 
Dichloromethane.. ......................................................... 
1 ,3-Dichloropropane. ..................................................... 
2.2Dichloropropane.. .................................................... 
l,l-Dichloropropane.. .................................................... 
Hexachlorobutadiene.. .................................................. 
lsopropylbenene.. ......................................................... . 
p-lsopropyltoluene.. ....................................................... 
n-Propylbenzene ............................................................ 
Styrene ........................................................................... 
1,l ,l ,2-Tetrachloroethane ............................................. 
Toluene ........................................................................... 
1 ,2.3-Trichlorobenzene.. ............................................... 
1 ,2.4-Trichlorobenzene ................. ................................ 
1 ,2.3-Trichlopropane.. ................................................... 
1 .2.4-Trimethylbenzene.. ............................................... 
1 .3,5Trimethylbenzene ...... ......................................... 
Naphthalene.. ................................................................. 

Detection Limit Sample Results 
I@- M/L 

0.50 
0.50 
0.50 
0.50 
0.50 
0.50 

1 .o 
1.0 

0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 

..................................... 

.-. .................................. 

..................................... 

. . 

..................................... 

..................................... 

..................................... 

..................................... 

..................................... 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
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Sequoia 
Analytical 

680 Chcwpcakc Dnvc Redwood Cow CA ~063 (650) 364-9600 FAX (650) 364.9233 
404 N Wngct Lane Walnut cmt. CA 94598 (510) 988.9&M FAX (510) 9lls.%73 
819 Srnker Avenue. Sum 8 Sacramemo. CA 95834 (916) 921.9600 FAX (916) 921.01Oo 

National Rc~ources Defense COU~CII Client Project ID: San Francisco Purchases. 
1200 New York Ave, N.W. 
Washington, DC 20005 ::z$z:;;z KV 

Satiplec: Dee 3, 1~7 
Received: Dee 4, 1997 

Lab Number: m 
Analyzed: Dee 12. 1997 

Attention; Erik Olson Reported: Jan 6. 1998 

VOLATILE HALOGENATED ORGAbilC COMPOUNDS (EPA 502.2) 

Analyte Detection Limit Sample Results 
M/L lJg/L 

Bromodichloromethane.. ............................................... 0.50 
Bromoform ..................................................................... 0.50 
Chloroform ..................................................................... 0.50 
Dibromochloromethane.. .............................................. 0.50 
Benzene ......................................................................... 0.50 
Carbon tetrachloride.. .................................................... 0.50 
Ethylbenzene ................................................................. 0.50 
1,4-Dichlorobenzene (p-DCB). ...................................... 0.50 
1 ,l -Dichloroethane (1,l -DCA). ...................................... 0.50 
1 .P-Dichloroethane, (1,2-DCA). ..................................... 0.50 
1.1 Chloroethylene (1 ,l -DCE). ...................................... 0.50 
cis-1.2~Chloroethylene .................................................. 0.50 
trans-1.2~Chloroethytene .............................................. 0.50 
1.2-Dichloropropane.. .................................................... 0.50 
Total I .3-Dichloropropane.. ........................................... 0.50 
Monochlorobenzene.. .................................................... 0.50 
1 q1.2,2-Tetrachloroethane.. ........................................... 0.50 
Tetrachloethylene (PCE). .............................................. 0.50 
1 ,l,l -Trichloroethane.. ................................................... 0.50 
1 ,l ,2-Trichloroethane ..................................................... 0.50 
Trichloroethylene (TCE). ............................................... 0.50 
Trichlorofluoromethane (1 1). ......................................... 0.50 
Vinyl chloride.. .............................................................. 0.50 
m.p-Xylene ..................................................................... 0.50 
o-Xylene .......... . .............................................................. 0.50 
Bromobenzene .............................................................. 0.50 
Bromochloromethane .................................................... 0.50 
Bomomethane (Methyl Bromide). ................................. 0.50 
n-Butylbenzene.. ............................................................ 0.50 
sec.Butylbenzene.. ........................................................ 0.50 
tert-Butylbenzene.. ......................................................... 0.50 
Chloroethane.. ............................................................... 0 50 

N.D 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

lechnkal Report TR-73 



0 h Sequoia 680 Chapcake Dnvc Redwood City. CA 94063 (650) 364.9600 FAX (650) 3649233 
404 N. Wwr law Whur Creek. CA 94598 (510) 980.9600 FAX (510) 981.9673 

w Analytical 819 Smkn Avtnuc. Suttc 8 S.acmncn~o. CA 95834 1916) 921-9600 FAX (916) 921.0100 

National Rcsounes Defense COunCd Client Project ID: San Francisco Purchases 
1200 New York Ave. N. W. Sample Descript vw~q-r 
Washington, DC 20005 Analysis Method EPA 525 
Attention, Erik Olson Lab Number: - 

QC Batch Number MS1 209970525EXA 

Instrument ID F-4 

SEMI-VOLATILE ORGANICS by GC/MS (EPA 525) 

Sampled: Dee 3, 1997 
Received: Dee 4, 1997 
Dlgested: Dee 9, 1997 
Analyzed: Dee 16, 1997 
Reported Jan 6. 1996 

Analyte 

Diethyihexytphthalate (DEHP) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Naphthalene .._,,,.,.........,................................................. 
Di (2-ethythexyl) adipate . . . . . . . . . . . . . . . . . . . . . . . ..~...................... 
Chlorothalonil _...__................................................,,,,.,.... 

Detedion Limit Sample Results 
m/L W/L 

3.0 . . . . . . . . . . . . . . .._.................... N.D. 
0.50 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N.D. 

5.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N.D. 
5.0 . . . . ~ . . . . . . . . . . .._.___......... N.D. 
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SEQUOIA ANALYTICAL 

DETECTION LIMITS 
FOR INORGANICS 

Lead 2 wb 
Arsenic 
Mercury 
FI uoride 
Nitrate 
Nitrite 

2 PPb 
0.2 ppb 

0.1 ppm 
0.5 ppm 
0.1 ppm 
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APPENDIX 3 Technical Report 

NATIONAL TESTING 
DETECTIONLIMITS 
f0d-D ANALYTES 
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Client: Natural Resources Defense Council 

/ Project / Site:r-1 
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Natural ReSOUrces Defense Council Report: m 

Endrin aldehyde 
EPN 
EPTC 
-~ . 1 tsrenyalerare 

) Ethalfluralin 
Ethion 

j 525.2 0.0001 1 c o.ooc1 *-- I 02/03f98 ; lx:13 

! 525.2 0.0005 I -q 0.0005 -- ! 02/03/98 : 04:13 
i 525.2 0.0001 1 < 0.0001 -- I 02/03/98 ! 04: 13 
i i 525.2 ! 0.0005 ( < 0.0005 --- / 02/03/98 ! 04:13 

525.2 / O.OCOl 1 < 0.0001 --- 
5.2 / 0.0001 I < o.ooo1 t 

I 02/03/98 I 04:13 

Ethoprop 
I Erridiazole 
1 Famphur 
: Fenamiphos 
,- 
1 i-enanmol 
1 Fenitrothion 
I Fenoxyprop-ethyl 
klfothion 
Fenthlon 
Fluazifop-butyl 
Fltichloralin 

1 Fluometuron 
Fluoranthene 
Fluorene 
Fluridone 

i Heptachlor 
’ Heptachlor epoxide 

/ 525.2 1 O.OO:O I < 0.0010 

! @2’03/98 04:13 

1 525.2 1 0.0001 1 < 0.0001 I --- 
) 

I 02/03/98 04:13 
525.2 1 0.0001 1 < 0.0001 I -_- / 02/03/98 04:13 

I 525.2 1 0.0001 < 0.0001 I --- ’ 02lO3f98 04:13 
’ 525.2 1 0.0001 1 < 
j 525.2 / 0.0001 : < 
1 525.2 
1 525.2 

’ 525.2 o.oooo4 / < OS 
/ 525.2 0.00002 / 

2,2’,3,3’,4,4’.6-Heptachlorobiphenyl 
_ __.~ 

--- - ’ ' 525.2 1 0.0001 < 0.0001 I --- 
Hexachlorobenzene 
2,2’,4,4’,5.6’-Hexachlorobiphen I y 

/.. ,. 
,, 

I nexacnlorocyciopentac~ene 
I- 

j 525.2 ! 0.0001 I < I 
nexazmone 
Indeno[ 1.2~3cdlpyrene 

. lprodione 
525.; ! I 0.0005 / < 

i 02/03/98 j 04:13 
lsofenphos .__ 0.0005 --- 02/03/98' 04: 13 
lsophorone / 525.2 I 0. 0001 1 < 0.0001 --- 02/03/98 
Leptophos 
Malathion - 

525.2 1 O.OOOa< 
04: 13 

klerphos 
Metalaxyl 
Methoxychlor 
1 -Methyl naphthalene 
2-Methyl naphthalene 
Methyl paraoxon 
Methyl parathion 
. 
Metolachlor iDual\ 

525.2 1 O.OOO~I; 
525.2 1 0.0001 I < 
525.2 I 0.0005 < 

0001 c 
’ 525.2 i 0.0001 ! < 

525.2 1 0.0001 I c 
525.2 ; 0.0001 / c 0.0001 / --- 
525.2 j 0.0001 j c 0.0001 I --- 

/ 02/03/981 04:13 I 

525.2 I 0.0001 ! < 
/02/03/981 04:13 

0.0001 L- --- i 02/03/98 W:l3 1 

525.2 0.1 

Contmued on the followlng page Page 7of 11 
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Client: Natural Resources Defense Council Report: - 

(Naphthalene ! 525.2 j 0.0001 

’ ‘Pentachiorobenzene Pendimethalin 1 525.2 1 ’ 0.0001 I < 
525.2 I 0.0005 

Propiconazole 
I Prothiofos 

’ Pentachlorophenol I 525.2 I 0.00004 

tracs-?ermethrin 
I Phenanthrene 

525.2 i -.---. , - “., 
I 525.2 ; 0.0001 c ii-i 

! Phosphamidon - 525.2 j 0.0005 

Propachlor 
Prooanil 525.2 o~n01-11 c I 

525.2 O.OQ05 -- 

Simetrvn 

Continued on the following page Page8of 11 
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Net& ReSOUrces Defense 1 Council 
v. 

1 Hexachloroetnane i 524.2 1 0.0020 

; Isopropylbenzene 
4.lsopropyltoluene (p-) 

I . . .I . . . . ! 524.2 1 

~Methylmethacrylate 
14-Methyl-2-oentanone (MIBK) 

; ;I-Nnropropane A.-- 

(1 ,I ,2 2-1 etrachloroethane Lo -I I 524 
1 etracnloroethylene : 524 

I 1 ,l ,l - I nchloroethane 
’ 1 ,1.2-Tnchlorsethane 

-- 
524.2 

I ncniorOvuor0metnane 524.2 
. - 

I nnalomerhanes. Total 

Report: m 

- u~uromocn~oromernane / 524.2 
- 

I nlS Value 

**m 

represents a bottled water Quality Standard 

as demonsva@d it can actveve these report limits in reagent water, but can not document them ;n all Sample matnceS 
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